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INTRODUCTION
The first laboratory step in human immunodeficiency virus type-1 (HIV-1) antibody

detection is the enzyme-linked immunosorbent assay (EIA) which has a reported sensitivity
and specificity of greater than 99% {1-5]. Those specimens that are repeatedly reactive by HIV-
1 EIA are confirmed by a more specific supplemental test, which is usually the Western blot.
The Western blot detects antibodies to specific denatured HIV-1 proteins, such as the core
prote'ins (p17, p24, and p55), polymerase proteins (p31, p51, p66), and envelope proteins (gp41,
gp120, gp160) [6-8]. The Western blot has a reported specificity of 97.8% [5]. Approximately 4-
20% of sera that are repeatedly reactive by HIV-1 EIA are interpreted as indeterminate by
Western blot [8-11].

Indeterminate HIV-1 Western blots (IWB) may be due to antibody production against
viral core antigens early in HIV-1 infection {12-14], loss of core antibodies late in HIV-1
infection [15,16], cross-reactive antibody to HIV-2 [17], or cross-reactive antibody due to
autoantibodies or alloimmunization [18-21]. The etiologies of IWB have not been well-
characterized; the reported associations of IWB with other medical conditions or cross-
reactive antibodies generally are based on case series. However, Dock and colleagues
compared blood donors with IWBs with seropositive and seronegative blood donor controls
and found no difference in frequency of past cytomegalovirus, Epstein-Barr virus, hepatitis A
and B virus, and herpes virus simplex virus 1 infections between the IWB and seronegative
group [21]. l

Due to the possibility that an IWB represents recent HIV-1 infection and incomplete
antibody production, the CDC recommends that all individuals with IWB be retested over six
months. The CDC recommends that a low-risk individual be considered "HIV-negative" if
the Western blot is still indeterminate or becomes negative after six months. Longer follow-
up, HIV-1 testing of sexual and drug-using partners, and additional immunologic and
virologic evaluation are recommended for high-risk individuals with IWB [8].

Individuals with IWB are currently excluded from blood donations and have had

difficulty obtaining life and disability insurance, U.S. immigration status, and visas for




foreign travel. Concern about possible HIV-1 infection among individuals with IWB has
resulted in uncertainty about appropriate procedures for notification, counseling, and
evaluation. A clearer estimation of the risk of seroconversion among individuals with IWB
is needed. Accurate identification of HIV-1 infection among individuals with IWB may be
possible using supplemental HIV-1 tests, including HIV-1 culture, serum p24 antigen,
polymerase chain reaction, radicimmunoprecipitation assay, and recombinant HIV-1
antigens, but the sensitivity and specificity of these supplemental tests in individuals with
IWB is not known.

This study was designed to assess the risk of seroconversion and the specificity of
supplemental HIV-1 tests in a prospective cohort of both low- and high-risk individuals
referred because of repeatedly reactive EIAs and IWB. In addition, a case-control study was
conducted to determine risks for IWB, comparing the cases who did not seroconvert with
seronegative (HIV-1 EIA negative controls). Finally, the impact of IWBs was measured in
terms of anxiety and depression comparing the cases and controls and comparing high- and

low-risk cases with regards to their concerns about the IWB.




METHODS
Study Population

A prospective cohort study with six to nine months follow-up was initiated at the
Univ ersity of Washington in March 1988. The cohort included men and women 16-70 years
of age with one or more repeatedly reactive EIA and IWB in the past, who were referred from
testing sites in Washington and Oregon states. We accepted the HIV-1 Western blot
interpretativ criteria of the referral laboratory for Western blots performed on subjects prior
to study enroliment. Individuals with a prior diagnosis of HIV seropositivity or AIDS were
excluded from the study. After informed consent was obtained, cases were interviewed about
HIV risks [22] and general medical history, and were examined. Cases were encouraged to
refer their current sexual partner(s) to the study for evaluation and HIV-1 antibody testing.

Controls who had a negative HIV-1 EIA within the past three months were recruited
from the same HIV-1 testing sites as the subjects and were frequency-matched by HIV-1
testing site (eg., blood bank or sexually-transmitted disease clinic). After informed consent,
controls were interviewed about HIV risks and general medical history, were examined. and
HIV-1 serologies were repeated. Controls were not followed prospectively.

Risk of seroconversion |

The two reference laboratories performing EIAs and Western blots for the study (the
University of Washington Virology laboratory and the Washington State Public Health
laboratory) subscribe to the College of American Pathologists Proficiency panel for HIV-1
antibody testing. The Washington State Public Health laboratory performed HIV-1 serologies
for the study from March 1988 to November 1989 and the University of Washington
performed serologies from November 1989 to August 1991.

Cases were followed prospectively with repeat HIV-1 ElAs and Western blots every
three months. A subset of blood donors with IWBs referred from Portland American Red
Cross were enrolled in the study, but could not be prospectively followed due to logistic
difficulties (distance from the study site at the University of Washington). Thirty-nine blood

donors with an interval of six months or longer between their initial IWB as a blood donor
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and the first study visit are inc!"i. -1 in the analyses on the risk of seroconversion and the
specificity of supplemental tests.

Dupont (Biotech Research Laboratory Inc., Rockville, MD) and Genetic Systems
(Seattle, Wa) EIAs and Epitope (Beaverton, Or) Western blots were performed on study
subjects. Dupont Western blots were performed on a subset of sera from study subjects. The
CDC interpretive criteria were used for both Epitope and Dupont Western blots; a Western
blot was considered positive if antibodies were present to two of the following HIV-1 viral
proteins-—-p24, gp41, and gp120/gp160 [8]. Western blots without any bands were considered
negative and blots with bands not meeting the criteria for a positive blot were interpreted as
indeterminate. The diagnosis of HIV-1 infection was based upon seroconversion (a positive
EIA and Western blot) or upon isolation of HIV-1 in culture from peripheral blood
mononuclear cells (PBMCs). Positive W .stern blots were repeated to rule out laboratory error.

Determinatior: of the specificity of supplemental tests was based on test results from
the individuals who did not develop a positive HIV-1 culture or positive Western blot
during six months or longer follow-up. Supplemental tests were performed on sera and cells
obtained from cases at the first study visit and on samples from HIV-1 EIA negative controls
recruited from the same HIV testing sites.

HIV-1 cultures and serum p24 antigen

Cell-free plasma and PBMCs were cultured for HIV-1 as previously described [23,24].
Culture supernatants were sampled for HIV-1 p24 antigen with the antigen capture EIA
following the manufacturer's protocol (Abbott Laboratory, Chicago, 1) every three days for
one month. Serum p24 antigen assays were performed, using the same antigen capture EIA
method [25-27]. Positive serum samples were tested .n a confirmatory antibody
neutralization assay.

Polymerase chain reaction (PCR)

-PCR was performed by CETUS Corporation (Emeryville, CA), Roche Biomedical

Laboratories (Research Triangle Park, NC), and the University of Washgton Retroviral




laboratory using the SK38/39 and SK101/145 primer pairs for the HIV-1 gag gene [28,29]. SRA
Technologies, Inc, in conjunction with Walter Reed Army Institute of Research Retroviral
laboratory, also performed PCR for HIV-1 using the SK38/39 primers with confirmation of
positive results with nef/LTR primers. SRA performed PCR for HIV-2 for two cases with
residence in West Africa, using primer pairs SK 100/104 and the HiV-2 specific primer 5K
89/90.

Cell lysates were obtained from cryopreserved PBMCs and airplification competency
of specimens was checked by amplification of a conserved region within the HLA-DQ alpha
locus with primer pair GH26/27 [30]. HIV-1 DNA amplification was performed as descvibed
by Kellogg and Kwok [28]. Each specimen was run in duplicate for both primer sets. HIV-1
proviral sequences were considered present if Yoth primer pairs were positive in duplicate,
indeterminate if only one of the duplicate reactions was positive for one or both primer pairs,
and not present if neither primer pair resulted in a positive signal.

Serologic assavs

Four serologic EIAs to recombinant HIV-1 antigens were performed: HIVAGEN®
(SmithKline Beecham Clinical Laboratories, Van Nuys, CA), ENV 9® (Dupont Glasgow
Research laboratory, Glasgow, DE), CBre3® (Cambridge Biosciences Laboratory, Cambridge,
MA), and Microtrak ® (SYVA Corporation, Palo Alto, CA). The HIVAGEN panel was
comprised of five recombinant HIV-1 antigens produced in Escherichia coli; Ip24 represents
the entire sequence of p24, Kp55 the complete sequence of p55, Kp66/31 the comblete reverse
transcriptase genome and 40% of endonuclease, Kp41 40% of the N-terminus of gp41, and
Igp120 98% of gp120 {31]. A HIVAGEN result that showed Ip24, Kp55, or Kp66/31 and either
Kp41 or Igp120 was considered positive and any other pattern of reactivity was considered
indeterminate. ENV 9 utilized a single HIV-1 envelope peptide (the carboxy terminus of
gp120 and half of the gp41 sequence), produced in E.coli [32]. CBre3 is a FDA-approved
recombinant-based ELISA that has proteins from two conserved gene products--the carboxy-

terminal half of gp120, the amino-terminal half of gp41, and all of p24 with small portions of




p17 and p15 [33]. The SYVA Microtrak is manufactured from th. same gene products as the
CBre3.

Radioimmunoprecipitation assays were performed by Biotech laboratory (Biotech
Research Laboratory, Rockville, MD) using HIV-1 infected H-9 cells, labelled for eight hours
with $35 methionine (34). Samples reactive with the envelope glycoproteins, gp120 and
gp160, were considered positive.

Risk factors for IWB

A case-control study was conducted comparing the cases who did not seroconvert with
EIA negative controls to ascertain etiolgies for IWB other than acute HIV-1 seroconversion.
Cases and controls were administered a questionnaire about medical history, including
autoimmune diseases, viral diseases, parity, risk for HIV and other sexually-transmitted
diseases (Appendix A). Due to the heterogeneity of cases referred from low-risk (i.e., blood
banks) as well as high-risk testing sites (i.e., AIDS Prevention Project), cases and controls were
frequency-matched by HIV testing sites and stratified by testing site in the analyses.

To assess risk factors for IWB other than HIV-1 infection, the nonseroconverter cases
and controls were compared in terms of reported autoimmune illness, recent viral illness,
past history of tuberculosis cr a positive skin test for TB (purified protein derivative or PPD),
parity, immunization and transfusion history, past STDs, and risk behaviors for HIV since
1978. Variables with a p < 0.1 on univariate analysis were potentially entered into stepwise
multivariate runs using conditional logistic regression with entry criteria of P < 0.05.

The cases and controls were stratified into three groups (blood donors, high-risk
testing sites of the AIDS Prevention Project and the STD clinic, and the women's and prenatal
clinics) to try to reduce potential confounding variables introduced from the heterogenous
mix of cases from different testing sites. Low-risk cases for whom random controls could not
be enrolled (i.e, life insurance applicants and patients referred by private physicians) were
matched to blood donor controls. The analyses were performed in several ways: i) for all
nonseroconverier cases, i) restricted to “incident” cases with initial IWB performed within

six months prior to study enrollment, and iii) gender-specific analyses.




A screen for autoantibodies included antinuclear antibodies (ANA) and rheumatoid

factor. A screen for other infectious diseases included a VDRL and hepatitis B surface antigen
and antibody. HLA antibodies ard ElAs for HTLV-1 and HIV-2 were performed in a subset of
cases.
Psychological impact

At the end of the first study visit, cases and controls were asked to fill out a self-
administered questionnaire about life events in the past six months (using the standard 14-
item life event score with the addition of two items--the decision to be tested for HIV and the
results of the HIV test), the 13-item Beck Depression Inventory, and the Symptom Ch~cklist
90 (SCL-90) anxiety subscale. The estimated degree of depression according to the BDI score is
0-4=none or minimal, 5-7=mild, 8-15=moderate, and 16+=severe [35-37]. The SCL-90 anxiety
scale was standardized to nonpsychiatric outpatients ; the minimum score is 36 for males and
38 for females [38]. The cases also were administered a nine-item questionnaire about their

interpretation of and concerns about the IW3 (Appendix B).

Statistical methods

Demographic and HIV risk factors were compared using Chi-square analysis and
Fisher's exact test for categorical data and Student'’s t-test for continuous data. The Mann-
Whitney test was used for comparing continuous distributions when the assumption of a
normal distribution was not appropriate. Logistic regression was used to compafe the
proportion of cases with reactive versus nonreuctive HIV-1 EIA at visit one with respect to
the proportion with past high-risk sexual partners while controlling for time between initial
HIV tests and study enrollment, and for the number of HIV tests prior to study enrollment.
Specificity of the supplementary HIV-1 tests was analyzed by comparing results of the
supplementary tests to the six month Western blot result and isolation of HIV-1 by culture as
the gold standards. Ninety-five percent confidence intervals for the seroconversion risk were

calculated using exact binomial methods,
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Conditional logistic regression was used to compare the cases and controls for risks of
indeterminate Western blots, stratified by three groups of testing sites--blood donors, high
risk testing sites (AIDS Prevention Project and Sexually-transmitted Disease clinic), and
women's and prenatal clinics. These analyses were limited to the cases who did not
seroconvert within the study follow-up to ascertain the etiologies of IWB among the
nonseroconverters. Analyses were performed for males and females combined and
separately.

Additional univariate and multivanate analyses were performed, restricted to the
cases who first tested indeterminate by Western blot within six months or less prior to study
enrollment, termed "incident” cases for the purposes of the analyses. The purpose of the
restricted analyses was to reduce the potential for mis-lassification from inclusion of cases
who tested indeterminate up to 55 months prior to study referral since the factors associated
with their indeterminate status might no longer be present at the initial study visit. These
cases were primarily blood donors who previously tested indeterminate by Western blot and
who were retrospectively notified of their ineligibility to donate blood on that basis.

Conditional logistic regression was performed to compare the cases and controls by
anxiety and depression scores, stratified by testing site. Subgroup analyses among the cases
included high- and low-risk cases, seroconverters and nonseroconverters, and pregnant
versus nongravid women were compared by self-reported anxiety, interpretations of the I[WB,

v

and past psvchiatric history.
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RESULTS .

Of 236 persons with indeterminate HIV-1 Western blots referred and enrolled in the
study as of August 1991, 159 were followed for six months or longer and were included in the
analyses of risk of seroconversion and specificity of supplemental tests. The remaining cases
are still being followed prospectively. Sixty-three percent of cases were referred from blood
banks and 31% from the Seattle-King County Department of Public Health clinics, primarily
the AIDS Prevention Project and the Sexually-transmitted Diseases cliniz, and 5% from
women's and prenatal clinics. One hundred four (44%) cases electively sought HIV-1 testing
due to concern over possible exposure to HIV-1 and the remaining 132 (56%) were routinely
screened for HIV-1 screening as blood donors, military recruits, or life insurance or
immigration applicants.

As of August 1991, 144 E]A negative controls were recruited from the same HIV-1
testing sites as the cases. Ninety-one (63%) controls were recruited from blood banks, 47 (33%)
from the AIDS Prevention Project and Sexually-transmitted Diseases clinic, and 5 (4%) from
prenatal clinics.

Seventy-nine sexual partners of cases were referred L, their partners (the case) and
enrolled in the study. Of the 79 cases' sexual partners enrolled in the study, 57 (72%) of the
index cases were blood donors, 18 (23%) were from high-risk testing sites, eg., AIDS
Prevention Project and the Sexually-transmitted Disease clinic, and 4 (5%) were from
women's and prenatal clinics.

The demographics of the cases, their current sexual partners, and controls were
similar, except for marital status with a higher proportion of martried cases than controls,
more years of education among controls, and higher family income among cases and cases’
sexual partners (Table 1). A higher proportion of the sexual partners were married,
monogamous, and reported fewer STDs and lower risk for HIV than the cases or the controls.
Risk of seroconversion

Given the CDC recommendation for six months follow-up of persons with IWB, the

risk of seroconversion was ascertained in cases with > six months follow-up beyond their




initial IWB. The seroconversion risk was 6 of 159 (3.8%; 95% confidence interval, 1.4% -
8.0%). Seroconversion was only seen among individuals with p24 bands on their initial
Epitope Western blots. The risk of seroconversion among individuals with p24 bands on
initial Epitope Western blot was 6 of 45 (13%; 95% Cl, 5.0% - 26.8%). The risk of
seroconversion was 6 of 17 (35%) among high-risk individuals with p24 bands on Epitope
blots and 0 of 28 among low-risk persons with p24 bands on Epitope blots (P <0.01). The
median EIA sample to cut-off ratio (R-value) for the seroconverters was 3.6 (range 3.3 - 8.5) at
the first study visit.

Case 1 was a bisexual man with a history of prostitution and intravenous drug use
prior to HIV-1 testing in 1988. He reported symptoms of an acute viral-like syndrome in the
month between the IWB (p24 antibody only) and the positive Western blot. Case 2 was a
woman with a history of autoimmune disease who had unprotected sexual exposure with an
HIV seropositive bisexual partner. Following her initial IWB with a p24 band only, she
seroconverted by Dupont blot two weeks later and by Epitope blot four weeks later. Case 3 was
a homosexual man with a viral-like syndrome who had p24 and weak gp160 bands
(interpreted by the referring laboratory as indeterminate by the FDA/Dupont criteria) and
three months later had antibodies against all viral proteins on Western blot. Case 4 was a
homosexual man with a mononucleosis-like syndrome with a borderline EIA (R-value 0.9)
and a faint p24 and weak gp160 on initial Western blot who one week later had a reactive EIA
(R-value 1.8), p24, gp41, and gp120, gp160 on Western blot. Case 5 was a homose;ual man
whose current sexual partner was recently diagnosed with AIDS; Case 5 seroconverted with a
p18, p24, p66, 51 120/160 one month after he had a p24 only on Western blot. Case 6 was a
homosexual man with a p24 band and intermittent p66 band until he seroconverted in the
tenth month of follow-up. He reported ongoing hizh-risk sexual behavior during the study
period.

Estimation of the sensitivity of the supplemental HIV-1 tests is not reliable, given the
low number of seroconverters.  Case 1 had a positive ENV 9 assay and RIPA at the time the

initial Western blot showed a p24 band only. Lymphocytes were not available from the initial
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HIV test performed at an anonymous HIV testing site. When the Western blot became
positive one month later at his first study visit, his HIV-1 PBMC culture, CBre3, SYVA
Microtrak, and HIVAGEN were positive, but plasma culture, PCR, and serum p24 antigen
were negative; repeat PCR was positive three months after seroconversion. Case 2 had a
negative serum p24 antigen, HIV-1 PEMC and plasma cultures, and indeterminate
HIVAGEN, but a positive PCR, CBre3, SYVA Microtrak, ENV 9, and RIPA at the initial study
visit when the Dupont Western blot detected p17, p24, gp41, and gp120/160 antibodies (two
weeks after the initial Western blot had p24 antibody only). Case 3 was positive on all
supplemental tests (HIV-1 PBMC and plasma culture, serum p24 antigen, PCR, CBre3, ENV 9,
and HIVAGEN) at the first study visit when the Western blot had antibodies against all viral
proteins. Specimens were not available from his initial testing three months earlier when
the Western blot detected antibodies to p24 and gp160.

Case 4 had a positive serum p24 antigen (>1,000 U/ml) at the time his EIA was
borderline (R-value=0.9) with a faint p24 and gp120 and a weak gp160 on Western blot. One
month later his p24 antigen was negative, FCR, SYVA, CBrce3, plasma and cell culture were
all positive, and his EIA was 4.0 and Western blot showed all bands. Case 5 was tested at an
anonymous testing site so that serum was not available from his initial sample which
showed a p24 band only on Western blot. One month later when his Western blot showed
p24, gp41, and gp120/160 bands, CBre3, SYVA, PCR, and cell culture were positive, but plasma
cﬁlture and p24 antigen were negative. Case 6 had a negative HIV-1 PBMC and ;;I.'\sm;\
culture, PCR, ENV 9, and RIPA, and indeterminate HIVAGEN (Ip24, Kp55) at his initial study
visit when the Western blot showed a p24 band enlv.  He seroconverted after 10 months of
follow-up, with a history of high-risk behavior intermuttently dering the 10 months, and
refused repeat supplemental testing,

Western blot and supplemental test results among nonsereconverters

Cases with six months or greater follow-up were divided into three groups for analysis

based on the HIV-1 EIA and Epitope Western blot results on samples obtamed at the first

study visit. Those in Croup 1 were the sivindividuals who seroconverted, five of whom
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seroconverted by the first visit and one who seroconverted 10 months after study enrollment.
Group 2 was comprised of 71 cases who were still repeatedly reactive by HIV-1 EIA with a R-
value 2 0.8 at the first study visit. Group 3 was comprised of 82 cases who were no longer
reactive by HIV-1 EIA with a R-value < 0.8 at the first study visit.

The demographics of the three groups were similar except for gender, marital status,
and family income (Table 2). Group 1 had the highest proportion of males and Group 3
contained the highest proportion of married cases and cases with family income above
$20,000. Five (83%) of the six seroconverters in Group 1 were bisexual or homosexual men
compared to approximately %% of Groups 2 and 3 reporting their sexual preference as
heterosexual (P<0.001). The proportion of cases reporting at least one high-risk sexual partner
since 1978 was significantly higher for Groups 1 and 2 (100% and 32%, respectively) than for
Croup 3 cases (7%) (R < .001). The median time from initial IWB to study enrollment was
shortest for Group 1 cases (1.0 month, range 0.5 - 3 months), intermediate for Group 2 (3.0
months, range 0.5 - 51 months) and longest for Group 3 cases (13 months, range 0.5 - 55
months) (P < .01 for difference between Groups 1 and 3; P < .05 for Group 1 compared to
Group 2; and, P = .003 for difference between Groups 2 and 3). When the proportion of cases
with a high-risk sexual partner since 1978 was compared between Groups 2 and 3 while
adjusting for the time between initial IWB and study enrollment, and for the number of HIV-
1 E1As before study enrollment, the difference in high-risk sexual partners was statistically
significant (P = <.001).

The median R-value of the HIV-1 EIA was 1.7 (range 0.9 - 5.6) among Group 2 cases at
the first study visit compared to 0.2 (range 0.06 -0.7) among Group 3 cases. Fifty-four (7677) of
Croup 2 cases had an IWB at the first study visit compared to 30 (374%) of Group 3 cases (D
<0.001, Table 4). The majonity of both Group 2 and 3 cases had gag reactivity on blot, either
p17 or p24. The kappa statistic for agreement in p24 bands on Epitope and L-.»mont blots was
0.419 (R < 0.001 by McNemar's test),

Excluding the 6 seroconverters and the 39 blood donors from Portland who could not

be followed after the first study visit, 61 (547) of the remaining 114 Group 2 and 3 cases
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remained indeterminate by Western blot at follow-up visits, 26 (23%) had a negative blot
initially and had indeterminate Epitope blots later, 14 (12%) were always negative by blot, 11
(10%) went from indeterminate to a negative blot at follow-up, and two (2%) haa a false
positive blot. The two false positive blots were seen in biocd donors with no reported risk
factors for HIV; one had had p24 bands only on prior blots and had p24 and gp120/160 on
Epitope at one study visit with negative HIV-1 culture, PCR, and SYVA Microtrak and
subsequent blots with a p24 band only. The other blood donor was  erred with previous
Dupont blots showing gp41 and gp120/gp160 bands. Her HIV-1 culture, PC.s, SYVA
Microtrak, and CBre3 were negative. She denied receiving HIV-1 vaccine. Her husband was
evaluated and had a negative HIV-1 EIA and Epitope blot.

The specificity of supplemental tests performed at the initial study visit was estimated
in the 153 nonseroconverter cases who had negative or IWB after six months or longer
follow-up (Table 5). All 85 HIV-1 cultures performed were negative in the
nonseroconverters. The polymerase chain reaction assay was negative in 22 of 22 EIA
negative controls (data not shown) and 111 of 112 (99.1%) Croup 2 and 3 cases who did not
seroconvert. One high-risk individual was initially positive by PCR (CETUS laboratories) but
negative on repeat PCR testing of the same specimen by two different laboratories. During an
additional nine months of follow-up he remained negative for HIV-1 by Western blot,
culture, and four serial PCR assays.

ENV 9 EIA was performed for 62 nonseroconverters, 4 of whom had borderline
reactivity (R-values of 1.1 - 1.4). Specificity of ENV 9 was 93.5% in the cases and 100% in 39
EIA negative controls (data not shown).

Serum p24 antigen testing was performed in 77 nonseroconverters; one was borderline
reactive but not neutralizable with anti-p24 antibody, resulting in a specificity of 100%.

HIV-1 radioimmunoprecipitation assay was performed in 56 nonseroconverters, of
whom 44 were negative (78.6%) and 12 were indeterminate (21.4%7).  The specificity of RIPA
was 78.6% if the indeterminate RIPA were considered ‘false positives,” or 10047 if the weakly

reactive results were excluded.




Syva Microtrak was performed in 53 nonseroconverters, all of whom were negative by
the Microtrak EIA for a specificity of 100%.

CBre3 was performed in 34 nonseroconverters , one (3%) of whom was positive (CBre3
R-value of 1.6) for a specificity of 97.1%. The one case with a false positive CBre3 was a low-
risk person with a Genetic Systems HIV-1 EIA of 5.5 and persitent p24 on Epitope blot during
six months of follow-up.

HIVAGEN was performed in 85 nonseroconverter cates and 63 EIA negative controls.
Fifty-eight (68%) of the 85 nonseroconverter cases were indeterminate, one (1%) was positive,
and 13 (21%) of the EIA negative controls were indeterminate by HIVAGEN (B < .001). Of the
58 cases with indeterminate HIVAGEN results, 36% and 70% had reactivity against the Ip24
and Kp55 antigens respectively, confirming the gag reactivity on Western blot. The specificity
of the envelope antigens was 100% for Igp120 and was 98.8% for kp41 among the cases.

In summazry, excluding indeterminate RIPA and HIVAGEN results, false positive PCR
(N=1), CBre3 (N=1), ENV 9 (N=4}, or HIVAGEN (N=1) results were obtained from seven

cases, none of whom were positive on more than one supplemental test.

HIV serologies among controls and cases' sexual partners

The results of the EIA and Western blots among the controls and cases' sexual partners
are displayed in Table 3. All 144 controls were EIA negative and 29 (23%) were indeterminate
by Epitope blot. Five (6%) of the cases' sexual partners were repeatedly reactive b'y HIV-1 EIA
and 17 (22%) were indeterminate by Epitove blot, compared tn 24 (43%) of 56 of the sexual
partners were indeterminate by Dupont blot. Three of the sexual partners were HIV positive;
one was a bisexual man who did not know his serostatus and infected the one female
seroconverter. The other two seropositive sexual partners included a hemophiliac whose
wife (the case) did not serconvert and had negative HIV-1 culture, PCR, and recombinant
ENV 9, and one was a married woman with few previous heterosexual partners and no other

risks for HIV whose West African husband (the case) had a stable p17 band and was negative
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for HIV-1 by culture and PCR and negative for HIV-2 by PCR. Supplemental tests for the
sexual partners are still being analyzed.
Risk factors for IWB

The results of the univariate and multivariate odds ratios are indicated in Tables 6 and
7. The analyses that included all nonseroconverter cases (without restriction to incident

cases) and controls indicated that fewer years of education (O.R.=0.9, 95% CI=0.8, 0.95), tetanus

booster in past 2 years (O.R.=2.4, 95% Cl=1.2, 4.7), past history of tuberculosis or a positive
tuberculin skin test (O.R.= 3.1, 95% Cl=1.2,8.0), and autoantibodies, either a positive ANA or 1
rheumatoid factor (O.R.=1.9, 95% CI=1.07, 3.2) were independently associated with an IWB.
For males, sex with a prostitute since 1978 (O.R.=4.1, 95% Cl=1.3, 12.7), tetanus booster in the
past 2 years (O.R.=3.0, 95% Cl=1.1,8.1), and prior sharing of needles during intravenous drug
use (O.R.=3.6, 95% Cl=1.02, 12.9) were independently associated with an [WB. Among
females, parity (O.R. 1.2, 95% Cl=1.1,1.5), fewer STDs (O.R. 0.4, 95% CI=0.2, 0.8), and fewer
years of education (O.R. 0.9, 95% Cl1=0.8,0.97) were independently associated with an [WB.

Among the incident cases (combining men and women), fewer years of education,
autoantibodies, and previous tuberculosis or positive PPD were indepndently associated with
an [WB (Table 7). Among incident males, sex with a prostitute, autoantibodi=s, and tetanus
booster in previous two years were associated with an IWB. Among incident females, fewer
years of education, fewer STDs, and parity were associated with an [WB.

HLA antibodies were performed for 78 cases; anti-class I HLA reactivity was found in
13 (17%) and no anti-class Il HLAreactivity was observed. All but one of the cases who
demonstrated anti-class [ HLA reactivity were multiparous females.

No cross-reactivity was seen with HTLV-1 in 176 cases tested by HTLV-1 EIA. One
additional case had a weakly positive HTLV-1 EIA and an indeterminate HTLV-1 Western
blot with a p19 and p29 band. Two cases with travel to or residence in West Africa were tested
for HIV-2, one by HIV-2 EIA and RIPA which were negative and one by PCR which was

negative,
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Psychological Impact of [WB

Cases and controls reported similar rates of previous depression; 57 (37%) of 154 cases
and 30 (26%) of 114 controls reported a period of depression lasting two weeks or longer (Table
8). The reported rate of previous psychotropic drug use was also similar between cases and
controls; 39 (26%) of cases and 27 (27%) of controls reported having taken antidepressants in
the past. The mean score on the 13-item Beck Depression Inventory (BDI) was 4.7 (+5) among
cases and 3.7 (+4) among controls (P=NS). The only significant difference between cases and
controls was the score on the Symptom Checklist 90 (SCL-90) anxiety scale, in which cases had
significantly higher mean self-reported anxiety at the first study visit (P=<0.001).

The univariate odds ratio for a 10-unit change in the SCL-90 standardized anxiety score
was 1.48 (95% Cl=1.22,2.06; P < 0.001). The univariate odds ratio for the results of the HIV test
indicated as the greatest stressor in the prior six months was 49.2 (95% Cl=19.8, 122; P < 0.001).
In multivariate analyses, the SCL-90 anxiety score was no longer significant (P=0.57) after the
HIV test result as greatest stressor in the past six months was entered (OR=45.2, 95% Cl= 16.7,
122.7; P<.001), indicating that the higher anxiety ameng cases was related to the IWB.

In analyses of the impact of the IWB restricted to the cases only, cases who reported
any high risk behavior since 1978 had higher mean SCL-90 anxiety scores (67 +13) compared
to the cases without prior risk behavior (mean score 55 + 14, p=<0.001, Table 9). Although the
mean SCL-90 anxiety score for five of the six seroconverters was higher (67 + 7) than 122
nonseroconverters (59 + 15), this difference was not significantly different due to the small
number of seroconverters. The SCL-90 anxiety scores for the six gravid women who
completed the psychological impact forms were slightly lower than the 63 women tested who
were not pregnant at the time of the [WB.

Twenty-five (497) of 51 high-risk cases compared to 10 (10%) of low-risk cases reported
that they thought there was a greater than 504 chance that the IWB was related to HIV-1
infection (P<0.001). At the first study visit, 35 (67°%) of the high-risk cases and 34 (357) of the

low-risk cases thought about the IWB at least daily (P=<0.001). Only 20 (46%) of 44 high-risk
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cases compared to 62 (69%) of 90 low-risk cases indicated that they would be reassured if they

did not seroconvert within six months of serologic follow-up (P=0.005).

IR
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CONCLUSIONS
Risk of seroconversion and specificity of supplemental tests

The long-term outcome of persons identified as being repeatedly reactive by screening
EIA and indeterminate by Western blot for HIV-1 is not well-characterized. A more rapid
determination of HIV-1 infection among such persons through delineation of epidemiologic
and serologic characteristics would benefit both patients and clinicians. In this cohort study of
236 adults referred because of prior reactive HIV-1 EIAs and IWB, of whom 159 have been
followed for six months or longer by August 1991, we found HIV-1 infection in only 6 (14.7%)
of 41 high-risk cases and 0 of 118 low-risk cases (P <0.01). Of the 41 high-risk cases, 17 had a
p24 band on Epitope blot initially, of whom six seroconverted (35%; 95% Cl = 14.2%, 61.7%);
none of the 23 high-risk cases with other bands seroconverted (0%; 95% Cl = 0%, 14.8%)].

The low risk of seroconversion (3.8%) in our sample population was comparable to
that of earlier published studies of blood donors with repeatedly reactive EIAs and IWB,
which reported seroconversion rates of 3% to 5% [19,20,21]. As in our study, the
seroconverters in the earlier blood donor cohorts had p24 antibodies on initial Western blot
and admitted to HIV risk behaviors. A recent study by Jackson and coworkers of 99
Minnesota blood donors with indeterminate HIV-1 blots found no evidence of HIV-1 or HIV-
2 infection [39].

During the interval between the first repeatedly reactive EIA and IWB result until
enrollment into our study, 82 (52%) of the 159 cases with six months or longer fc;llow-up
became nonreactive by EIA, 52 (63%) of whom also were nonreactive by Epitope Western blot.
The loss of reactivity on EIA and Western blot was related to the duration of time between
initial testing and the first study visit and the number of prior EIAs performed before study
enrollment. One explanation for this finding is that these were primarily blood donors who
had been tested with earlier generations of less specific HIV-1 EIAs and Western blots.

Among the Group 2 and 3 cases followed for six months or longer, the Epitope Western blot
results sometines fluctuated between negative and indeterminate; 51% remained

3307

indeterminate, 12 were always negative, and the other 339 fluctuated between negative and
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indeterminate. Two blood donors had false positive Eptiope blots; one had persistent gp41
and gp120/160 bands with no history of HIV-1 vaccine and the other blood donor had p24 and
gp120 bands once. Supplemental tests confirmed the lack of HiV-1 infection in both cases.

Based on our study and the findings of Courouce {40], a nonreactive EIA on a follow-
up sample in a low-risk individual with an IWB has a high predictive value for lack of HIV-1
infection, and those individuals do not need further follow-up. Of the 159 cases with six
months or longer follow-up, 73 of 82 Group 3 cases had no risk factors for HIV-1 infection
who could require no further follow-up by this approach. The remaining 77 (48%) Group 2
and 3 cases still required additional evaluation based on their risk history or persistent EIA
reactivity. Supplemental assays which might more quickly identify or exclude HIV infection
would be desirable in this large group.

The low number of seroconverters in our study precluded estimation of the sensitivity
of supplemental tests and, therefore, the predictive value of a negative test. Nevertheless, the
specificities of HIV-1 culture, PCR, ENV 9, CBre3, Syva Microtrak, and serum p24 antigen
were 100%, 99.1%, 93.5%, 97.1%, 100%, and 100%, respectively among the 159
nonseroconverters. We found that HIV-1 culture, PCR, and the recombinant envelope
assays, Syva Microtrak and CBre3, were the three most useful supplemental assays. Although
HIV-1 culture and PCR have excellent specificity and sensitivity in many laboratories, and are
reported to be useful in diagnosing the presence or ébsence of HIV-1 infection [41-44], they are
not widely available, currently are technically difficult, and have not been exten;sively
evaluated for sensitivity in this specific context of recently infected individuals with IWB
who have not yet seroconverted.

Recombirant envelope assays, such as CBre3 with a specificity of 97.1% or the SYVA
Microtrak with a specificity of 100%, might be useful as supplemental tests, providing
quantitative and rapid clarification of HIV-1 infection among persons with IWB. Prior
studies of CBre3® (Cambridge Biosciences, Boston, MA), have shown high sensitivity in
seroconverter panels [33] and excellent negative predictive value in IWB [45]. The high

prevalence of indeterminate recombinant HIVAGEN results in our study population
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reflected reactivity to one or more gag epitopes. The specificity of HIVAGEN recombinant
envelope proteins was comparable to that of CBre3, Syva Microtrak, and ENV 9, but the
additional core and polymerase proteins did not help to resolve the IWB patterns.

Although the U. 5. Army and other investigators have found RIPA to be a sensitive
assay for detecting antibody to HIV-1 envelope glycoproteins compared to Western blot
during the course of seroconversion [46], we found weak reactivity to p55 or gp120 in 12 (21%)
of the 56 nonseroconverters tested. Additionally, RIPA is a labor-intensive test that requires
radiolabeled lysate and is not practical for routine clinical use.

The p24 antigen assay was 100% specific but detected only two of six seroconverters in
our series and was negative in 24 seroconverters prior to a diagnostic Western blot in the
MACS cohort [42]. A study of p24 antigen screening among male blood donors in the US
found the specificity of p24 antigen to be 100%, but the sensitivity was only 11.4% [47].

Because our cohort included individuals with varying intervals from first detection of
IWB until study enrollment, the duration of this interval represents a possible confounder,
which we attempted to control for in our analyses. After adjusting for the time between the
initial IWB and study enrollment, the higher proportion of Group 2 cases compared to Group
3 cases with high-risk sexual partners since 1978 was statistically significant (P =<0.001). This
suggests that a factor associated with high-risk sexual contact may account for persistent EIA
reactivity and IWB. This provocative finding may reflect sampling bias or inadequate
controlling for confounding, but warrants further investigation. .

Based on our study results, we propose the following algorithm for evaluating
individuals with IWB (Figure 1). The first step is to re-evaluate the individual's risk
behaviors for possible exposure to HIV-1 and to repeat the EIA. Risk assessment, however,
will not always accurately identify ind:viduals with risk behaviors [48]; therefore, our
recommendations incorporate both reported history of risk behavior, as well as persistence of
the EIA reactivity and the presence or absence of p24 antibodies on Western blot. The

proportion of individuals in Groups 1, 2, and 3 will vary according to the time between initial
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and repeat HIV-1 testing, HIV risk status of the population tested, and the use of different
commercial sources of EIA and Western blot kits at repeat testing.

Repeat EIA and Western blot at one month after the initial IWB will often detect the
seroconverters, as was demonstrated in five of the six seroconverters in this sample, and in
all 18 seroconverters in the series by Wilbur et al {14]. If the EIA is persistently reactive and
the Western blot becomes positive, but infection seems implausible based on the individual's
risk history, an EIA and Western blot should be repeated on a subsequent sample. Among
those individuals with persistent reactive EIA and IWB who have not seroconverted upon
repeat testing one month later, the risk of seroconversion is probably low. Nonetheless, we
would recommend that high-risk individuals should be followed for at least six months
following their last potential exposure to HIV-1, or longer if they still engage in high-risk
behavior with repeat EIAs and Western blots at 3 to 6 month intervals. Horsburgh and
colleagues have reported that 50% and 95% of individuals will seroconvert within 3 and 6
months after acquiring infection, respectively [49].

Low-risk individuals with persistent IWB with p24 or envelope bands could be
followed for at least three months in case they have denied existing risk behaviors, with
repeat EIA and Western blot performed at 3 months. Although the sensitivity of
supplernental tesis in deieciing ilie infrequeni seroconversion in such individuals will be
difficult to measure, negative supplemental tests may be useful in reassuring such
individuals, especially in situations such as pregnancy and applications fcr insu;ance and
immigration. Low-risk individuals with bands on Western blot other than p24 antibodies or
Western blots that are negative on repeat testing can be reassured that they are not infected
and advised that they do not need further serologic follow-up.

High-risk individuals who revert to a negative Western blot or have bands other than
p24 or envelope bands could be followed for six months after their last high-risk behavior to
exclude seroconversion. Negative supplemental tests may allow cautious reassurance,
although again the sensitivity of such tests in this cetting is uncertain. The eventual utility of

supplemental tests for help in managing such persons with IWB will be determined by .




further information from clinical epidemiologic studies that assess the sensitivity and

predictive value of supplemental tests. The etiology of false positive supplemcntal test

results, like the etiology of IWB, requires further study.

Risk factors for indeterminate HIV-1 Western blots

The multivariate analyses indicate that several factors may be independently
associated with [WB among the nonseroconverters. In the analyses in which men and
women cases and controls were compared as a group, prior tuberculin positivity or
tuberculosis history, a tetanus booster in the past 2 years, and autoantibodies {either a positive
ANA or rheumatoid factor) were associated with an [WB. Although recall bias could
influence cases reporting a higher prevalence of past positive PPD, it is unlikely to fully
account for the higher prevalence among cases. Mycobacteriai diseases, s ich as leprosy or TB,
have been associated with biologic false syphilis serologies. A recent tetanus booster could
result in immunogenic stimulation of B cells and nonspecific antibody production that could
result in cross-reactivity with epitopes or proteins on the HIV-1 Western blot.

Autoantibodies, such as a positive ANA or rheumnatoid factor, might indicate that
such individuals have antibodies against some of their own cellular proteins, which could
cross-react with cellular proteins or epitopes from the H-9 or CEM cells in which HIV-1 is
cultured to produce HIV-1 Western blots. The cases with autoantibodies usually had low
titer ANAs (median tier of 40, range 10-640) or rheumatoid fartor (median titer c;f 320, range
20-2560) and the majority had no symptoms or prior diagnosis of autoimmune illness. We
found no significant association between autoantibodies and parity or presence of p24 or p17
bands on Western blot. Although a link between human retroviruses and certain
autoimmune illnesses has been suggested, limited data exist to support this hypothesis. Talal
and colleagues have reported reverse transcriptase activity and electron micrographs of a
possible Type C intracisternal retrovirus isolated from two of six patients with Sjogren's
disease [50]. These findings await confirmation by other investigaters. A high propoertion of

p24 reactivity has been reported among persons with systemic lupus erythematosus [51,52].
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An initial report of a possible reiroviral etiology for hyperthryoidism due to Grave's disease
[53], has been refuted by other investigators [54].

Men and women may differ in the risk factors associated with IWB. The strongest risk
factors for IWB among males were contact with a prostitute and sharing of needles during
intravenous drug use which are associated with transmission of HIV-1 and other infectious
diseases, as well as autoantibodies and a tetanus booster in the past 2 years. In contrast, the
risk factors for women were parity, fewer years of education, fewer STDs. Fewer years of
education and fewer STDs among the female cases than controls may reflect sampling of
higher risk controls by testing site. Parity could operate as a risk factor for IWB due to
alloimmunization during pregnancy with cross-reactivity to cellular proteins that comigrate
with the Western blot. Although there was a trend towards current pregnancy as a risk factor
for IWB among incident female cases, 13 of whom were currently pregnant at the time they
were detected as indeterminate by HIV-1 Western blot, the sample size was not large enough
for this variable to reach statistical significance.

The results of the conditional logisitic regressions did not differ significantly when the
cases were restricted to "incident” cases who had first tested indeterminate in the six months
prior to study enrollment, indicating that misclassification is not apparently a significant

problem in including all cases in the regression analyses.

Psychological impact of IWB

The cases reported higher anxiety than the controls at the first study visit (P < 0.001),
but reported comparable rates of previous depressive episodes lasting two weeks or longer,
previous antidepressant and other psychotropic drug use, and had similar scores on the 13-
item Beck Depression Index. The greater anxiety among the cases at the first study visit was
accounted for by the [WB result, as indicated by logistic regression in which the difference in
anxiety between cases and controls persisted after entering other significant variables by
univariate analysis, but became nonsignificant when the IWB as major life stressor on the life

event scale was entered into the regression equation with the SCL-90 anviety score.
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The high-risk cases had higher anxiety scores than the low-risk cases (P <0.001), and
the mean SCL-90 scores of seroconverters was higher than the nonseroconverters but the
number of seroconverters was too few for that difference to reach statistical significance. A
higher propo:tion of high-risk cases reported thinking the IWB was related to HIV-1
infection, thinking about the IWB at least daily, and indicated that they would not feel
reassured even if they did not seroconvert in six months follow-up.

Common concerns raised by cases included questions about whether they were
infected with HIV-1; whether they could have been unknowingly exposed to HIV-1 by
previous sexual partners, blood transfusions, health care, or other means; whether they
would remain indeterminate by HIV-1 serologies; what the potential impact would be on
their relationships, and their eligibility to donate blood, participate in an in vitro fertilization
program, be insured, immigrate, obtain travel visas, and be awarded custody; whether they
have some other medical condition that caused the IWB; and how quickly could they find out
whether they were infected with HIV.

At the end of new enrollments into the study in July 1991, we designed a brochure
about IWBs to address these concerns wkich would be sent out by virology laboratories in
Washington state with IWB results (Appendix C). One brochure was written for health care
providers with technical information, our proposed algorithm for follow-up of persons with
IWB, and a brief reference list. The purpose of the provider brochure was to provide
information on etiologies and follow-up recommendations for providers who often have
had little experience in counseling persons with IWB. The second brochure was written in
question-answer format with simple language to be given to the persons with IWB. The
purpose of the patient brochure was to provide information about HIV serologic tests, the
overall low rate of seroconversion among persons with 1WBs, other possible etiologies of
IWBs, and recommendations for follow-up. Tihese brochures will be available as resources

after our study enrollment is completed and hopefully will address provider and patient

concerns about the significance and impacts of indeterminate HIV-1 Western blots.
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TABLE 1
DEMOGRAPHIC AND HIV RISK FACTORS OF CASES , THEIR SEXUAL PARTNERS, AND

EIA NEGATIVE CONTROLS:
CASES CONTROLS  CASES' SEX PARTNERS

NUMBER OF CASES 236 144 79 p-value
AGE

Median (range) 37(13,85) 35(17,69) 37.5(19,62) NS
SEX

Male (%) 112 (47%) 68 (47%) 42 (53%) NS
RACE

Caucasian (%) 209 (89%) 125 (87%) 72 (9N1%) NS
MARITAL STATUS

Never married (%) 77 (33%) 60 (42%) 13(17%) <0.001

Married (%) - 107 (45%) 58 (40%) 57 (72%)

Divorced/widow (%) 51 (22%) 26 (18%) 9(11%)
EDUCATION

Median in yrs (range) 14 (0,23) 16 (5.32) 14(10,22) 0.003
ANNUAL FAMILY INCOME

Greater than $20,000 135 (61%) 75 (54%) 52 (72%) 0.04
SEXUAL PREFERENCE

Heterosexual (%) 208 (50%) 120 (85%) 75 (95%) NS

Bisexual (%) 9 (4%) 7 (5%) 23%)

Homosexual (%) 13 (6%) 12(9%) 23%

Never sexually active (%) 20%) 3Q2%) 0 (0%)
NUMBER OF SEXUAL PARTNERS

Median, past 3 months 10,20 1(0,72) 1(0,2) .003

Median, past year 1(0,300) 1(0,121) 1(0,6) NS
PAST STDs 82 (35%) 64 (44%) 13 (16%) <.001
HIGH-RISK SEXUAL PARTNER

Since 1978 (%) 70 (30%) 42 (30%) 15 (19%) 16
HIV+ SEXUAL PARTNER 9 (4%) 3Q2%) 0 ©0%) 16
PAST PROSTITUTION 11 (5% 3Q%) 1(1%) NS
TRANSFUSION 1978-85 11 (5%) 4 (3%) 4 (5%) NS
PAST IV DRUG USE 21(99) 8 (6%) 5(6%) NS
HEMOPHILIA 1(0.49) 1(7%) 1(1%) NS

ANY RISK FOR HIV 78 (33%) 45 (32%) 22 (289%) NS




| TABLE 2
CHARACTERISTICS OF 159 CASES FOLLOWED FOR > § MONTHS
GROUP 1* GROUP 2 GROUP 3
EIA and WB positive Still reactive EIA  No longer reactive EIA  p-value

NUMBER OF CASES 6 71 82
AGE

Median in yrs (range) 34(22,58) 35 (16,68) 42(17,70) NS
SEX

Male (%) 5 (83%) 27 (38%) 45(55%) 0.03
RACE

Caucausiun (%) 6 (100%) 63 (89%) 79(96%) NS

MARITAL STATUS

Never married (%) 1(17%) 30 (42%) 17(21%) <0.001
Married 0 (0%) 32 (45%) 48 (59%)
Divorced/separated 5 (83%) 7 {10%) 16 (20%)
EDUCATION
’ Median in yrs (range) 15 (13,22) 14 (4,22) 15(8,23) NS

ANNUAL FAMILY INCOME |
Above $20,000 (%) 4 (67%) 34 (53%) 64 (81%) 0.002

MEDIAN NUMBER OF SEXUAL PARTNERS

Past 3 months (range) 2(0,90) 1(0,20) 10,4 NS

Past year 5(0,300) 1(0,100) 1(0,15) 0.07
SEXUAL PREFERENCE

Heterosexual (%) 107%) 63 (88%) 75(91%) <0.001

Bisexual 1(17%) 4 (6%) 2Q2%)

Homosexual 4 (67%) 4 (6%) 3(4%)

Never sexually active 0(04%) 0(0%) 2Q%)
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HIGH-RISK SEXUAL PARTNER SINCE 1978

6 (100%) 23 (32%) 6 (7%) <0.001
PAST SEXUALLY TRANSMITTED DISEASES**

4 (67%) 21 (30%) 19 (24%) NS
HISTORY OF PROSTITUTION 2 (33%) 2 (3%) 0 (0%) <0.001
INTRAVENOUS DRUG USE  1(17%) 4 (6%) 2Q2%) NS
BLOOD PRODUCT TRANSFUSION, 1978-85

0 (0%) 4 (6%) 4(5%) NS
HEMOPHILIA 0 (0%) 0 (0%) 1(1%) NS
ANY HIGH RISK SINCE 1978 6 (100%) 26 (37%) 9(11%) <0.001
TIME BETWEEN INITIAL IWB AND STUDY VISIT ONE

Median in months (range) 1(0.5,3) 3(0.551) 13 (0.5,55) <0.01

—
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LEGEND FOR TABLE 2:

* All cases were referred because of a past repeatedly reactive EIA assays and one or more [WB
prior to the first study visit. Group 1 includes the six individuals who seroconverted
during the study period at times ranging from one to ten months. Groups 2 and 3 are
defined by the results of the HIV-1 EIA at the first study visit. At the first study visit,
Group 2 cases were still repeatedly reactive (RR) on EIA and Group 3 cases were
nonreactive (NR) by EIA.

** Sexually-transmitted diseases included genital herpes, gonorrhea,

chlamydial infection, genital warts, genital ulcerations, and hepatitis B.
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TABLE 3

RESULTS OF HIV-1 EIA AND WESTERN BLOTS AT FIRST STUDY VISIT
~in cases, controls, cases' sexual partners--

CASES CONTROLS  CASES' SEXUAL PARTNERS

NUMBER OF CASES 236 14 79
EIA
Repeatedly reactive (%) 132 (56%) 117 (98%) 5 (6%)

EPITOPE WESTERN BLOT

Negative 83 (35%) 96(77%) 56 (74%)
Indeterminate 147 (62%)  29(23%) 17 (22%)
p17* 65 6 2
p24* 71 1 1
other bands* 33 12 12
Positive** 5Q2%) 0(0%) 3 (4%)

DUPONT WESTERN BLOT

Number of tests performed*** 145 77 56

Negative 23 (16%) 58 (75%) 30 (54%)

Indeterminate 118 (81%) 19 25%) 24 (43%)
p17* 51 1 1
p24* 76 14 15
other bands* 24 4 7

Positive** 5@3%) 0 0%) 2 4%




LEGEND FOR TABLE 3:

*The percentages for the indeterminate banding patterns may add up to greater than 100%
because persons could have more than one band present (eg., p17 and p24, p24 and
pS5).
** Five of the six seroconverters had a positive Western blot at the first study visit; all six
seroconverters had been referred with a p24 band on initial blot. The sixth case
seroconverted 10 months after his initial Western blot showed a p24 band only with
ongoing risk behavior during the study period. Western blots were interpreted as
positive usiné CDC interpretative criteria (if at least two of the following anti-HIV
antibodies were present: p24, gp41, and/or gp120/160).

***Dupont Western blots were performed in a subset of study subjects.
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TABLE 4
EPITOPE HIV-1 WESTERN BLOT RESULTS IN 159 CASES FOLLOWED > 6 MONTHS
- at first study visit after enrollment--
GROUP 1* GROUP 2 GROUP 3

EIA and WB positive EIA still reactive  EIA no longer reactive

NUMBER OF CASES 6 71 82
NEGATIVE--Total (%) 1(17%) 15 21%) 52 (63%)
| =—p<0.001—-1

INDETERMINATE--Total (%) 1 (17%)** 54 (76%) 30 (37%)

p17 only 0 26 1

p24 only 1 19 14

p17 & p24 0 5 1

pol bands 0 2 6
POSIT.VE***--Total (%) 4 (67%) 2 (3%)ree* 0(0%)
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LEGEND FOR TABLE 4:

*All cases were referred because of a past repeatedly reactive EIA assays and one or more IWB
prior to the first study visit. Group 1 includes the six individuals who seroconverted
during the study period at times ranging from one to ten months. Groups 2 and 3 are
defined by the results of the HIV-1 EIA at the first study visit. At the first study visit,
Group 2 cases were still repeatedly reactive (RR) on E1A and Group 3 cases were
nonreactive (NR) by EIA.

**Five of the six seroconverters had a positive Western blot at the first study visit; all six
seroconverters had been referred with a p24 band on initial blot. The sixth case
serocoriverted 10 months after his initial Western blot showed a p24 band only with
ongoing risk behavior during the study peried.

***Western blots were interpreted as positive using CDC interpretative criteria (if at
least two of the following anti-HIV antibodies were present: p24, gp41, and/or
gp120/160).

****Two low-risk cases had envelope bands on Western blet (eg., p24 and gp160), one of
which persisted with the same band intensity and pattern on repeat blood draws, and
in the other case the gp160 band was not present on subsequent blood draws. Both
cases have had negative polymerase chain reaction and recombinant tests and the

positive Western blots were considered false positives.
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TABLE 5
SPECIFICITY OF SUPPLEMENTAL HIV TESTS

-in 153 subjects followed > 6 months who did not develop positive blots-

GROUP 2* GROUP 3*
EIA still reactive EIA no longer reactive
high risk low risk high risk low risk
(N = 26) (N =45) (N=9) (N=73)
HIV CULTURE
negative 17/17 8/28 8/8 32/32
POLYMERASE CHAIN REACTION
negative 2/2 37/37 6/7 46/46
indeterminate - - 1/7* -
SERUM p24 ANTIGEN
negative 1717 28/28 6/6 26/26
ENV 9 EIA
negative 13/14 2/2 3/4 21/2
low positive 1/14 . 1/4 /2
HIVAGEN EIA
negative 1/15 0/26 2/8 2/36
indeterminate 14/15 26/26 6/8 12/26
SYVA MICROTRAK
negative 5/5 10/10 5/5 /33
CBre3 EIA
negative 8/8 12/13 22 1m/n
positive . 1/13 - -

RADIOIMMUNOPRECIPITATION
negative 10/13 17/ 5/6 12/15

indeterminate 3/13 5/22 1/6 3/15
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LEGEND FOR TABLE 5:

* All cases were referred because of a past repeatedly reactive EIA assays and one or more IWB

prior to the first study visit. Group 1 includes the six individuals who seroconverted
during the study period at times ranging from one to ten months. Groups 2 and 3 are
defined by the results of the HIV-1 EIA at the first study visit. At the first study visit,
Group 2 cases were still repeatedly reactive (RR) on EIA and Group 3 cases were
nonreactive (NR) by EIA.

** Subsequent testing did not confirm the initial positive PCR result.

*** The three cases with positive recombinant ENV 9 results had borderline specimen to cut-

off optical density values of 1.1 and 1.4.
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TABLE 6

RISK FACTORS FOR INDETERMINATE HIV-1 WESTERN BLOTS

--NONSEROCONVERTER CASES AND CONTROLS--

RISK FACTOR CASES CONTROLS UNIVARIATE MULTIVARIATE

N (%) N=230 N=144 ODDS RATIO ODDS RATIO

Education (median,range)
14(0,23) 15(532) 09 0.9 (0.8,0.95)
Tetanus booster 43 (19%) 12(9%) 22 24(12,47)
past 2 yrs

Past+ PPD*  25(11%) 4(3%) 27 31(1.2,80
Autoantibodies**69 (34%) 24 (2%) 19 1.9(1.07,3.2)
Past STDs*** 77 35%) 60 (49%) 0.6 -
Sex w/prostitute 22 (9%) 5 (4%) 27 -

-~-MALE CASES (nonseroconverters) AND CONTROLS--

RISK FACTOR CASES CONTROLS UNIVARIATE  MULTIVARIATE
N (%) N=107 N=:68 ODDS RATIO ODDS RATIO
Sex w/ prostitute 22 (9%) 4(7%) 39 41(1.3,12.7)
Tetanus past 2 yrs24 (22%) 6 (9%) 30 30(1.1,81)
Shared needles 15(14%) 4 (7%) 34 36(1.02,12.9)
Past + PPD* 12Mm%)  1Q%) 4.5 -
Autoantibodies 31 (32%) 10 (17%) 23 -

--FEMALE CASES (nonseroconverters) AND CONTROLS--

RISK FACTOR CASES CONTROLS UNIVARIATE MULTIVARIATE

N (%) N=122 N=75 ODDS RATIO ODDS RATIO
Parity 91 75%) 39 (52%) 1.3 1.2(1.1,1.5)
Past STDs***  33(299%) 66 (53%) 03 0.4(2,.8)
Education 14(0,22) 16(9,32) 0.8 0.9(8,.97
Currently pregnant 14 (127) 3 (4%) 33 -

43

Multivariate

p-value

<.001
011

021
027

Multivariate

p-value

01
03
.046

Multivariate

p-value

009
.007
01




LEGEND FOR TABLE 6:
To assess risks for indeterminate HIV-1 Western blots (IWB) other than acute HIV-1

infection, the risk factors for IWB were compared between the nonseroconverter casss
and the EIA negative controls. Conditional logistic regression was performed with three
strata of cases and controls--blood donors, high-risk cases, and women'’s and prenatal
clinics. Low-risk cases for whom random controls could not be enrolled (i.e., life
insurance applicants and patients referred by private MDs) were matched with blood
donor controls.
*PPD=purified protein derivative, a skin test to detect past exposure to tuberculosis
**Autoantibodies indicates either a positive antinuclear antibody (ANA) and/or rheumatoid
factor. .
***Sexually-transmitted diseases included genital herpes, gonorrhea, chlamydial infection,
genital warts, genital ulcerations, and hepatitis B.




TABLE 7

RISK FACTORS FOR INDETERMINATE HIV-1 WESTERN BLOTS
--INCIDENT* CASES (nonseroconverters) AND CONTROLS--

RISK FACTOR CASES CONTROLS UNIVARIATE MULTIVARIATE Multivariate

N (%) N=156 N=144 ODDS RATIO ODDS RATIO p-value
Education (yrs) 14(0,23) 15(532) 09 0.9 (.8,.96) 004
Autoantibodies**46 (32%) 25 (19%) 20 20(1.1,3.6) 022
Past + PPD*** 18 (12%) 6 (4%) 32 31(1.1,83) 024
Sex w/prostitute 18 (12%) 6 (4%) 28 -

Tetanus booster 29 (19%) 15 (10%) 19 -
past2 yrs

--INCIDENT MALE CASES (nonseroconverters) AND CONTROLS--

RISK FACTOR CASES CONTROLS UNIVARIATE MULTIVARIATE Multivariate

N (%) N=70 N=68 ODDS RATIO ODDS RATIO p-value
Sex w/prostitute 17 (24%) 5 (7%) 4.2 6.5(1.7,24.7 006
Autoantibodies 22 (34%) 10 (17%) 25 27(1.1,64) Kic)
Tetanus booster 17 (24%) 6 9%) 3.1 3.2(1.01,9.9 048
HIV risk behavior36 (51%) 22 (32%) 30 -

since 1978
Past + PPD 10 (14%) 2(3%) 9.8 -
Shared needles 13 (19%) 4 (6%) 4.1 -

--INCIDENT FEMALE CASES (nonseroconverter) AND CONTROLS--

RISK "ACTOR CASES CONTROLS UNIVARIATE MULTIVARIATE Multivariate

N () N=86 N=76 ODDS RATIO ODDS RATIO p-value
Educat.on 14(022) 160932 038 0.85(.7,.97) 01
Past S7Ds**** 31 (37%) 37 (49%) 04 0.4(2,.9 02
Parity 65(76%) 39 (51%) 13 1.2(1.03,1.5) 02
Currently pregnant 13 (16%) 3 (5%) 42 - :




LEGEND FOR TABLE 7:
To assess risks for indeterminate HIV-1 Western blots (IWB) other than acute HIV-1
infection, the risk factors for IWB were compared between the nonseroconverter casss

and the EIA negative controls. Conditional logistic regression was performed with three
strata of cases and controls--blood donors, high-risk cases, and women's and prenatal
clinics. Low-risk cases for whom random controls could not be enrolled (i.e., life
insurance applicants and patients referred by private MDs) were matched with blood
donor controls.
*Incident cases were defined as those cases whose initial indeterminate HIV-1 Western blot
was six months or less prior to study enrollment.
**Autoantibodies indicates either a positive antinuclear antibody (ANA) and/or rheumatoid
factor. .
***PPD=purified protein derivative, a skin test to detect past exposure to tuberculosis
****Sexually-transmitted diseases included genital herpes, gonorrhea, chlamydial infection,
genital warts, genital ulcerations, and hepatitis B.
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ANXIETY AND DEPRESSION AMONG CASES AND CONTROLS

--Reported at first study visit--

CASES
N=154
Past history of depression 57 (37%)
Past use of psychotropic meds 39 26%)
SCL-90 anxiety subscale*
mean (+ SD) 59 (+ 15)
25% quartile 48
50% quartile 62
75% quartile 70
Beck Depression Inventory**
Mean (+SD) 4.7(+ 5)

CONTROLS

N=114

30 (26%)
27 (27%)

51 (x13)
39
49
61

374

p-value

NS
NS

<.001

NS
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* The SCL-90 anxiety scale was standardized to nonpsychiatric outpatients ; the minimum
score is 36 for males and 33 for females [38].

**The 13-item Beck Depression Inventroy (BDI) was used. The estimated degree of
depression according to the BDI score is 0-4=none or minimal, 5-7=mild, 8-15=moderate,
and 16+=severe [35-37].
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TABLE 9
ANXIETY ABOUT IWB AT FIRST STUDY VISIT

--Subgroup analyses among cases--

SCL-90* Anxiety scale

Mean (+ SD) p-value
/"
High risk behavior since 1978 (n=48) 67 (+13) <.001
No risk behavior since 1978 (n=88) 55 (+ 14)
Seroconverters (n=5**) 67(x7) NS
Nonseroconverters (n=131) 59 (+15)
Gravid women (n=6**) 55(+14) NS
Nongravid women (n=63) 58 (+ 14)

High-risk cases Low-risk cases p-value

N=55** N=99**
Thinks > 50% chance IWB* is related to HIV 25/51 (49%) 10/97 (10%) <.001
Thinks about IWB* daily 35/52(67%) 34/96 (35%) .002
Reassured if doesn't seroconvert in 6 mos  20/44 (46%) 62/90 (69%) .005
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LEGEND FOR TABLE 9:

* The SCL-90 anxiety scale was standardized to nonpsychiatric outpatients ; the minimum
score is 36 for males and 38 for females [38].

** Not all cases filled out all items on the psychological questionnaire. Percentages are
computed based on the tota! respondents for each item.
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APPENDIX A
INDETERMINATE WESTERN BLOT STUDY
ID RECORD (REV891030)
Subject ID e
Subject Status _
O=case; l=control; 2-9=case's SP
Referral Sita - -
01=APP;02=PSBC;03=TacBC;04=Health Dept;
05=8TD; 06=PP;07=UW/HMC Wonen's Clinic;
08=Methadone Clinic;09=TB Clinic;
10=Immigration;11=PMD;12=Portland Red Cross;
13=Military;l4=Insurance;
Enrollment Date — e e -
DEMOGRAPHICS
Sex _
1=M;2=F
Marital Status _
1=Never married;2=Married;3=Divorced
4=Widowed;5=Separated
Race -
1=Cauc;2=Blk;3=NAIl;4=Hisp;5=Asian;6=0ther
Years of education - g

Occupation ' -
l=Health Care;2=Agric;3=Prof;

4=Clerical;S5=Manuf;6=Adnin

7=0ther:specify

Gross family income _
Code 0-9 corresponding to 1st digit of ten thousand

ex: <10,000=0;50,000=5;>90,000=9

Number of people supported _

Census tract _

Write in address & zipcode

ot




ID.1I

ID.1J

ID.1K
ID.1lKa
ID.1Kb
ID.1L
ID.1La
ID.1Llb
ID.1Lc
ID.1M
ID.1Ma
ID.1Mb
ID.2

ID.2A

ID.2B

ID.z2C

ID.2D

MALES:

ID.2E

ID.2F

Birthdate

Birthplace

O=Foreign born;1=AK,HI,WA,OR,CA:;
2=MT,ID,WY,NV,UT,CO,AZ,NM;3=ND,SD,NE,KS,MN, IA, K MO;
4=0K,TX,AR,LA;5=WI,IL,MI,IN,OH;6=KY,TN,MS,6AL;
7=NY,NJ,PA;8=ME,VT, NH,MA,RI,CT;
9=WV,MD,DE,DC,VA,NC,SC,AL,GA,FL

FAMILY HX

Autoimmune disease

Hemophilia

LIVED IN HIGH RISK AREA IN ploy

San Francisco

New York/New Jersey

Miami

TRAVELED TO FOREIGN HIGH RISK AREA pSy
Central Africa

Haiti

HIV RISK FACTORS

Reason for HIV screen

O=blood donor;l=considering pregnancy:
2=new SP:;3=concern over p sexual exposura:
4=past IVDU;5=is pregnant:é=life insurance:

7=military/immigration screen;8=HC worker c exp:
9=other

Secondary reason for HIV screen
Use ID.2A codas

Sexual preference
l=homosexual;2=bisexual;3=heterosexual

SP evaluated

O=none:;1=SP refuses;
2=SP will participate

Had vaseactomy

Been circuncized
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INDETERMINATE WESTERN BLOT STUDY
BEHAVIORAL HISTORY (REV891030)
Subject Id - ——
BE.OA Visit Number 1 3 ] . 2
BE.OB Visit Date_ _ _ _ _ _  _ _ _ _ _ _  _o_o____  _____.
MISC HISTCRY
Have you ever:
0=no;l=yes;9=unk;.=ND
BE.1A Had tatoo/acu - _ - -
BE.1lAa # mo lst tat/acu _ - — - - -
BE. 1B Raw dairy prod pSy _ _ - -
BE.2 ANIMAL EXPOSURE
BE.2A Farm animals - _ - -
BE.2AAa 4 months - - — - - - - — - -
BE.2B Owned a cat - - - -
O=no;
l=yes, healthy
2=yes, SicCK...viuururns

d=yes, hx of Felv shots

BE.2%a Cat wound ply
O=no;
l=gcratched only;
2=bitten only;
3=both

BE. 2Bb Owned other pats - - - -
O=no; l=dog:
2=rodent;3=other



BE.3

BE.3A
BE.3Aa
BE.3Ab
BE.3Ac
BE.3Ad
BE. 4

BE.4n

BE.4Aa
BE.5

BE.5A
BE.5Aa
BE.5B
BE.5Ba
BE.6

BE.6A
BE.6Aa
BE.6Ab
BE.6Ac
BE.6Ad
BE. 5B
BE.6Ba
BE.6Bb
BE.6Bc

BE.6Bd

SMOKING HISTOR

Y

Smoked >100 cig LT

Currently smok

e

Average # cig/day _

# month's smoked_ _

# month's quit

DRINKING HISTORY

Hx of ETOH pro
0=no;

b

l=yes,practicing
2=yes, recovering

Ave # drinks/wk _ _

DRUG USE HISTORY

Marijuana use pSy

Ave #x's/wk
Crack use p5y
Ave #x's/wk
SEXUJAL HISTORY
Age 1st IC c F
# F SP L/T

# F SP ply

# female SP p3

# new F-SP p3m

Age 1st act c male_

# M SP L/T
4 M SP ply
4 male SP p3m

# new M-SP pim

m
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BE.6Bc

BE.6Bcl
BE.6Bc2
BE.6Bc3
BE.6Bc4
BE.6BcS
BE.6Bc6
BE.6Bc7
BE.6Bc8
BE.6Bc9
BE.6Bcl0
BE.6Bcll
BE.6Bcl2
BE.6Bc13
BE.7A
BE.7Aa
BE.7ADb
BE.7Ac
BE.YAQ
BE.72e
BE.7Af
BE.7Ag
BE.7Ah
BE.S8

BE.8A

BE.8Aa

BE.8Aal

" 4x's OV s dam

Specific activities p3m
#x's PV s condom
ix's PV ¢ condonm
Ever had anal IC
#x's PR s condom

#x's PR c condom

#x's OV c dam
#x's OP s condom
#x's OP c condom
#x's IC c menses
#x's spermicidals _ _ _
#x's diaphragm -
#x's cervical cap _ _
Sex with:
Homo/Bisexual male
IvDu

Male prostitute
Female prostitute
Person HIV area
Person with ARC
Person with AIDS

HIV + person

HX OF:

Hemophilia
0=no;1l=Hemophilia A
2=Hemophilia B;

J=Von Wildebrand's
Date of dx.......... .
Uses FF
O=no:;l=currently;

2=prior to 1985

#xX's/yr




BE.8Ab

BE.8Abl

BE.8B

BE.8Ba

BE.8Bb

BE.8C

BE.8D

BE.8Da

BE.8Db

BE.8Dc

BE.8Dd

BE.8A

Uses cryo
0=no;l=currently;
2=prior to 1985

Transfusion 1978
O=no;l=yes

Date of transfusion _ _

Worked as a prostitute _

Date last used

Shared needles

Specific drug used _
l=cocaine;2=heroin;3=other

Most common IVDU

l=cocaine;
2=heroin;

Any high risk




ME.O

ME.OA
ME.OB

MECl

ME.1A

ME.1B

ME.1C

ME.1D

ME.1E

ME.1F

ME.1G

ME. 1Ga

ME. 1Gb

ME. 1Gc

G A i S it i S i it

INDETERMINATE WESTERN BLOT STUDY

MEDICAL HISTORY (REV891024)

Subject ID
Visit Number 1

Visit Date_ _ _ _ _ _
PAST MEDICAL HISTORY
0=no;l=yes;9=unk;.=ND

Allergies _
0=no;l=yes, not desens
2=yes, desens

Surgery -
0=no;l=yes

Hospitalizations
0=no, l=yes
Specify tenertnsnss

Current meds
0=no;l=yes
Specify Ceesenasnna

DC'd meds p3m
O=no;l=yes
Specify Cieerensans

Viral illnesses p3m _
O=no;1=URI;2=LRI1;
3=gastroenteritis:
4=other...........
Date of illness ......

Depression > 2 wk
O=no;l=yes

Date dx
(MMYY)

Rx antidepressants
0=no;l=yes

Rx psychotherapy
0=no; l=yes

- - s wm = -

LB B B I I Y

—

L R I N ]

L I A I

LI I R A A ]

s s s s e s e

® 640808008000
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ME.1I Autoimmune dis
0=no:;1=RA;2=Lupus;
3=thyroiditis;4=Addison's
5=Cushing's; i=other

ME.1J Diabetes -
0=no;1=IDDM;2=NIDDM
Date of dX...cc0vu.

ME. 1K Tuberculosis
0=no;1=+PPD;
2=hx of rx'd TB

ME.1L Liver disease
O=no;l=hepatitis
2=cirrhosis;3=alcchol;
4=0ther...cccecueee.
Date of dx.........

ME.1M Cancer
O0=No;1l=yYeS.veuresns
Date of dxX...cv0v...

ME. 1N Zoster _
0=no;1l=single dermatonme
2=mult dermatomes
Date of dx.........

ME. 10 Skin diseases
0=no; l=seborrhea;
2=recurrent staph;
3=psoriasis;
4=vitiligo
S5=other....cvv...
é=multiple

ME.1lP Mononucleosis -
0=no;l=presumptive;
2=+monospot

ME.1Q Immunizations p2y
O=no;l=tetanus;
2=pneumococcal
3=Hepatitis B;
4=other

ME.1Qa # mo

ME. 1R Gamma glob p2y
0=no;l=yes

ME. 1Ra # mo g globulin
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ey

FEMALES:
ME.2A
ME. 2Aa
ME.2Ab
ME.2Ac
ME.2B
ME.2Ba

ME.2C

ME.2Ca

ME.2D

ME.2Da

ME.2E

ME.2Ea

ME.4

ME. 4Aa
ME. 4ADb
ME. 4Ac
ME. 4Ad
ME. 4Ae
ME. 4B
ME.4Ba
ME.4cC
ME.4Ca
ME. 4D
ME.4Da
ME.4E

ME.4Ea

of
of
of

I I I

of

Currently pregnant

# months gestation

Rhoga
O=no;

# mo

Abnl
O=no;

Date
(MMYY

SP ha

SP ci

STD's
Genit
Date
# rec
Uses
Sexua
#x's
Date
#x's
Date
#x's
Date
#x's

Date

pregnancies
deliveries
SAB

TOP

m injection
l=yes

since Rhogam _ _

PAP
1=ABNL

last abnl_ _ _

)

d vasectomy

rcumcized

2l herpes
primary _ _
urrences/yr
acyclovir

1l IC ¢ recur
Gonorrhea
last x
NGU/CERY
last x
syphilis
last x
Genital warts

of dx
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ME.4F

ME.4Fa
ME. 4G
ME. 4Ga
ME.4H
ME.4Ha
ME.4I

ME.S

ME. 53
ME.SB
ME.SC
ME.5D
ME.5E
ME.5F
ME.5G
M=.SH
ME.S5I
ME.S5J
ME.5K
ME.5L
ME.5M
ME. 5N

ME.50

$x's genital ulcers _

Date of dx
#x*s vaginitis
Date last x
Hepatitis

Date of dx

Any 8TD

CURRENT MEDICAL HISTORY

In past month, have
Lymphadenopathy
Fever >101

Night sweats

Fatigque

you haa:

Weight loss >10 1lbs _

Anorexia

Cough

Dyspnea
Diarrhea >3 x/d
Skin problems
Mouth sores
Oral thrush
Easy bruising
Easy bleeding

Other




PE.O

PE.OA
PE.OB

PE.1

PE.1A
PE.1B
PE.1C
PE.1lCa
PE.1Cb
PE.1Cc
PE.1cCd
PE.1D
PE.1Da
PE.1E

PE.1lEa

PE.1lEb

PE.1F
PE.Z2

PE.2A
PE.2B
PE.2C
PE.2D

PE.2E

INDETERMINATE WESTERN BLOT STUDY

Subject Id
Visit Number

Visit Date

R A

EXAM

PHYSICAL EXAM (REV092589)

- — - o - —

0=nl;1l=abnl;.=ND;*=unable to do

Mental status
Fundi
Oral examnm

Thrush

Hairy leukoplakia

Kaposi's

Other

Skin exam
Lesions
Abdominal exam

Liver
0=nl;l=enlarged

Spleen

0=nl;1l=enlarged -

Pulmonary exam
NODES
Ant cerv

Post cerv

Pre/post auricular

Axillary

Inguinal
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v VA

LR.O
LR.0A
LR.OB

LR.1

LR.1A
LR.1B

LR.1C

LR.2A

LR.2Aa

LR.2AD
LR.2aDb1

LR.2ADb2

LR.2ADb6
LR. 2Ab7
LR.2AbS8
LR.2Ab9

LR.2ADb10

INDETZRMINATE WESTERN BLOT STUDY

Subject Id

Visit #

Visit Date
ELISA

0=NR
l=borderline
2=Repeatedly re
OD ratio to cut
OD value
ELISA Brand
1=Dupont
2=Epitope
3=0other

9=unk

WESTERN BLOT 1
O=negative;
l1=indeterminate
3=positive

WB Brand
1=Dupont
2=Epitope
Bands present:
pl7/18

p24

p31

gp41l

p51

p55

pé66

gpl20

gpl60
other/HLA

specify

LABORATORY RESULTS (REV891030)
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-Off —_
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......

......




LR.2B

LR.2Ba

LR.2Bb

LR.2Bbl
LR.2Bb2
LR.2Bb3
LR.2Bb4
LR.2Bb5
LR.2Bb6
LR.2Bb7
LR.2Bb8
LR.2Bb9

LR.2Bbl0

LR.3A

LR.3Aa
LR.3Ab
LR.3Ac

LR.4

WESTERN BLOT
O=negative
l=indeterminate
2=positive

WB Brand
1=Dupont
2=Epitope

Bands present:
pl7/18

p24

p31

gp4l

pS51

p55

p66

gpl20

gp160

other

specify

RIPA
O=neg;l=borderiine
2=positive
Bands present
p24

p55

gpl20/160
PCR~CETUS
O=neg; l=borderline;
2=positive
PCR-UofW
O=neg:l=borderline;
2=positive

Serum p24 Ag

LR




LR.6
LR.6A
LR.6Aa
LR.6B
LR.6Ba
LR.6C
LR.7
LR.7A
LR.8
LR.8A

LR.8B

LR.9
LR.10

LR.11

LR.12

LR.12A

LR.12Aa
LR.12Ab
LR.12Ac
LR.12A4
LR.12Ae
LR.12Af
LR.12Ag

LR.12Ah

T-cell subsets
3T4

AbsT4

3T8

AbsTS8

T4:T8

Rheumatoid Fx

Titer 1:
ANA

Titer 1:
Pattern
l=speckled
2=diffuse
3=homo
4=nucleocler
RPR

Other antibodies

HTLV-1 ELISA
O=neqg; 1=WR; 2=pos

HTLV-1 western blot
0=nl;1l=inde;2=pos

Bands present
pls

pls

p24

gp2l

gp46

p4a0Ox
psé6
other

specify

L Y
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LR.14

LR.15
LR.16
LR.17
LR.17A
LR.17Aa
LR.17B
LR.17Ba
LR.18
LR.18A
LR.18Aa
LR.18Ab
LR.18Ac
LR.18Ad
LR. 18Ae
LR.18Af
LR.18Ag
LR.19
LR.19A
LR.19B
LR.19C

LR.19D

BT SR S

FeLV WB
O0=neg:l=bordeline;
2=pos

FIV WB
O=heg;l=borderline;
2=pos

BLV p24 Agar
Dupont ENV 9
HIV ~ultures
Plasma

Day positive
Cells

Day positive
HIVAGEN

Bands present
Ip24

Kp55

Kp4l

Kp120N

Kpl20cC
Kp66/31

Ip120

Hepatitis panel
HBsAg

HBsAb

HBcAé

PCR-HB rev tran pri
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APPENDIX B

iNDETERMINATE WESTERN BLOT PSYCHOLOGICAL QUESTIONNAIRE

Variable
Study No, _

Study Visits: —

O=prior to 1st visit; 1=initial; 3=3 mos; 6=6mos; 9=9mos

Subject Status: —_—
O=case; .=control
site: —_—
1 = AIDS Prevention Project
2 = Puget Sound Blood Center
3 = Tacoma/Pierce County Biood Center
4 = Dept of Public Health
5 = HMC STD Clinic
6 = Planned Parenthood
7 = UW/HMC Women's Clinic
8 = Methadone Clinic
9 = TB Clinic
10=Immigration
11=private medical doctor
12=Portland Red Cross
13=military
t4=insurancs
15=other
JToday's date / /
M D VY

—— ——————

M Y

The following questions pertain to your experiences and teelings about your indetermir
Western blot result. There are no right answers to these questions. We are interestec
your thoughts and reactions at the present time.

1. What do you think an indeterminate Western Blot means?

a) The likelihood that my Western Blot is indeterminate due to a
limitation of the laboratory or the test is:
[Place an "X* on the scale]

I | ! ! l
% 25% 50% 75% 100%

$ t
{my incdeterminate {my indeterminate
is not due to a limitation 18 certainly a limitation

of the lab or test) of the ‘ab or test)
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b) The likelihood that my Western Blot is indeterminate because of some
abnormality in my blocd related to the AIDS virus is:

| l ! ! I

% 25% 50% 75% 100%

¢ t
(certainly pot (certainly is relatec
related to the due to the AIDS virus) virt

AIDS virus)

2. Please indicate what you think the likelihocd is that you will transmit the AIDS virus
your sexual partner.

| | | | I
% 25% 50% 75% 100%

4 $
(certainly won't (certainly will
transmit the virus) : transmit AIDS virus)

3. Please indicate the likselihood of your transmitting the AIDS virus through non-sexual
contact to household members or work asscciates.

l ! | ! I
07 25% 50% 75% 100%
¢ 4
(certainly won't (certainly will
transmit the virus) transmit AIDS virus)

4, Please indicate which of the following you think is most likely to happen {0 your
indeterminate Waestern blot.
[check one response only]

My Western blot is most likely to:
turn negative
remain indeterminate
turn positive__

If your Western blct does ngt turn positive over the next six months, will you feel
completely reassured that you have not been exposed to the AIDS virus?
[check cne response only]

w

Yes
No
Uncertain_____
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6. How often do you think about your indeterminate Western blot?
| | ! l !
¢ $
only when | once a once a once a all
get HIV month week day the time
testing
7. How anxious are you now about your indeterminate Western blot?
| I I ! l
4 s
not anxious extremely
at all anxious
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Below is a list of complaints that you may have had since beipng netificd o
vour AIRS +ast resul%. Read each itenm carefully and selec= one of the
descriptions that best describes HOW MUCH DISCOMFCRT THAT PROBLEM HAS CAUSEIC

YOU RECZIIVED YOUR AIDS TEST RESULT.

¥YCU SINCE
0=Not at all; 1=A little bit; 2=Mcderately; 3=Quite a bit; 4=Extremely

Al

Thera has been é'negaéive effect on ny self-esteen.

A.

B. Nervousness and shakiness inside. B.

C. Trembling. Ce
D.

D. Suddenly scared for no reason.

E.

E. Fealing fearful.

F. Hear®t pounding or racing. F.

G. TFeeling taense or keyed up. Ge .

H. Spalls of terxor cr panic. Be

I. Feeling so restless you csuldn’t sit still. e

J. The feeling that soxmething bad i3 going to happen to you. J._.__
X.

X. Thoughts and inages of a frightaning nature.

.
. .
T TN A £ L i GO s NS YA T g e s a1 gt oo < e = o AN o :
L " " . OIS . B s e e P .
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Below are 13 sets of statements. Please circle the statement in each set
which yvou pbalieve to be most descriptive of yourself. Be sure t5 read all &=»
statement: _in each arsup before making vour choice.

A. 0. I » not feel sad.

1. I f~el sad or blue.
a:1 blue or sad all the time and I can’t snap out of it.

2. I
3. I an so sad or unhappy that I can’t stand it.
B. 0. I aa not particularly pessimistic or discouraged about the future.
1. I feel discouraged about the future.
2. I feel I have nothing to lock forward to.
3. I feel that the future is hopeless and that things cannct inprove.
C. 0. I do not feel like a failure.
1. I feel I have failed more than the average perscen.
2. As I luok back on my life, all I can see is a lot of failures.
3. I feel I am a complete failure as a person (parent, husband, wife).
D. 0. I am not par+icularly dissatisfied.
1. I don’t enjoy things the way I used to.
2. I cdon’t get satisfaction out of anything anymora.
3. I am dissatisfied with everything.
E. 0. I dcn’t feel particularly guilty.
1. I feel bad or unwortay some of the tine.
2. I Zeel quite quilty.
3. I fesel as though I am very bad or worthless.
F. 0. I don’t feel disappointed in zysel=.
1. I am disappointad in myself.
2. I an disgusted with myself,
3. I hate myselZ?.
G. 0. I den’t have any thcoughts of harming aysel?.
1. I fzel I would be better off dead.
2. I have definite plans akcut czmmitting suicide.
3. I weculd kill myself i2 I had the chance.
5. 0. I have not lecst interest in cther pecple.
1. I an less intarestad in other reorle than I used to be.
2. I-have lost mest of oy interest in other people and have little

feelings for then.
3. I have lost all of oy interest in other pecple and don’t care akout:

them at all.

make decisicns abcut as well as ever,

I. o' I
1. I tzy to put of#? making decisions.
2. I have great difficulty in making decisions.
3. I can’t =make any decisicns at all any more.




X.

Q.
1.'
2.

o'
1.

3.
o.

2.
3.

0.
1.
2.
3.
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X don’t feel I lock any worse than I used to.
I am worried that I am lcoking old or unattrac“lve.
I feel that there are permanent changes in my appearance and they make

me look unattractive.
I feel that I am ugly or repulsive looking.

I can work about as well as before.
It takes extra effort to get started at doing something.

I have to push myself very hard to do anything.
can’t do any werk at all.

I
I don’% get any more tired than usual.
I get tired more easily than I used to.
I get tired from doing anything.
I get too tired from deoing anything.

My appetite is no worse than usual.

My appetite is not as good as it used to be.
My appetitz is much worse now.

I have no appetite at all any more.
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Below you will find a series of 14 life events (A - N) that may have

occurred from six months ago to the present. Please indicate (putting a
check in the appropriate column) the degree to which you believe the event
has caused you distress. If the event did not occur, please check that

column {"did not occur™)

Q a a3 a 3 Q.g Qv

O - - Q - — — - (D

O Qa (] [ w Q. n <

C= lad ~ Q. ~ O ~ O

FE EVE - - = - = - -

LI NT Q 13 o 0 o oo
~ w W 0 o w
(7] (] “w o L]

A. Change in school-situation

B. Change in work situation

C. Engagement or marriage

D. Change in marital status
(divorce or separation)

E. Change in relationship with spouse/
significant other

F. Pregnancy or birth of a child

G. Serious family arguments
(not including spouse)

H. Death of family member or friend

I. cChange in residence toc a different
city/town

J. Change in financial situation/status

K. Financial debt

L. cChange in physical health (or injury)

M. Serious illness or injury of clcse
family member

N. Divorce or separation of parents

0. Decision to be tested for HIV (AIDS virus)

P. Results of HIV test

Indicate which of the above experiences (A-P) has been the major stressor

(problem) in your life:
If there has been another experience that is not listed above, please indicate
3




1. Can you think of other events in your life that have had as significant an impact on yot
your feelings or functioning, as your indeterminate Western Blot?
What were those events?

2. Are there current stressors in your life other than the indeterminate Western blot?
[eg., change of job, death in family, loss of friend, change
in your health]

3. Have you changed your behavior as a result of the indeterminate Western blot [eg.,
decrease in frequency of sexual activity, decrease in number of sexual partners,
increase in missed days of work, sought counseling, increase or decrease in
alcohol or drug use]?

4. In retrospect, what information do you wish you could have obtained about the
Western blot, especially when you first learned that yours was inceterminate?

i 5. Is there anything else about the impact of the indeterminate Western blot on you that
' we have not covered?

6. How helpful was this interview with the study researcher compared to your other
sources of information?

What were the best features of your interview with us?
What were the worst features?

?
!
|
i
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APPENDIX C

Additional Information about Indeterminate Western Blots

The serum sample submitted from this individual
was repeatedly reactive by HIV-1 enzyme-linked immuno-
sorbent assay (EIA) and indsterminate by Western blot. Both
clinicians and patients have reported difficulty in understand-
ing the significance of an indeterminate HIV-1 Western blot
dWB).

This uncertainty prompted the University of Wash-
ington to conduct a study on the causes, risk of seroconver-
sion, specificity of supplemental tests, and psychological
impact of IWB. The study enrolled individuals with IWB
from April 1988 through April 1991. Since the study is no
longer open for new enrollments, the study investigators have
written these brochures for clinicians to summarize the current
state of our knowledge and to aid in counseling and evaluat-
ing persons with IWB.

How common is an indeterminate Western blot JWB)?

The prevalence of IWBs depends on the prevalence
of HIV infection, other medical conditions, and autoantibodies
in the population being tested; inter-lot variability in the
amount of HIV-1 antigen on the Western blot strips; and the
laboratory’s experience in performing and interpreting
Western biots. The published prevalence of indeterminate
results has ranged from 10% in EIA reactive military recruits
10 13% of EIA reactive Minnesota blood donations (1).

What causes indeterminate Western blots?

Indeterminate results occur in HIV infection in the
seroconversion window, when only core antibody (e.g., p24)
may be detected by Western blot, and late in AIDS when core
antibody levels decline (2,3). Autoantibodies may account for
cross-reactivity with the Western blot, as in systemic lupus
erythematosis and among some healthy individuals. Among
women, alloimmunization due {0 current or past pregnancies
may be. associated with ITWB (unpublished data, Univ of Wash
study, 1991), Cross-reactivity with HIV-2 can occur, but
cross-reactivity does not occur with HTLV-1 (4,5).

What is the likelihood someone with an IWB is infected
with HIV?

The risk of true HIV infection among individuals
with IWB is determined by the rate of seroconversion to
positive results. This rate was 0-5% in the published blood
donor cohorts, 90% among a San Francisco cohort of 20
individuals with p24 antibodies on initial Western blots, and
4% in the University of Washington study (4,6-9). The
likelihood that an IWB reflects HIV infection is dependent on
HIV risk factors and the time o seroconversion, The highest
risk of seroconversion appears (o be for those with a p24
band.

What sre the potentizal adverse consequences of aa IWB?

We have interviewed over 200 indi" ...vals with IWB
referred to us from health department clini~s, olood banks,
prenatal clinics, and private providerr. 7%¢ uncertainty
engendered by an indeterminate resii, the need for at least 6
moaths follow-up, and discriminzcory policies regarding
insurability and immigration have been very distressing to both
low- and high-risk individiuals in our study population. For
example, several persons with IWB referred to us have experi-
enced difficulty in obraining life or disability insurance,
elective surgery, in vitro fertilization, visas for foreign travel,
and U.S. citizenship. Although none of these individuals were
infected with IV, they were treated as if they were infecied,
sometimes for an indefinite period of time.

When counseling individuals with IWB, we recom-
mend discussing the following:

- the absence of seroconversion in low-risk individuals

- possible etiologies for the inconclusive result (e.g., cross-
reacting antibodies, autoantibodies, and in high-risk persons,
possible early serocenversion)

- the need for safe sexual and drug-use practices pending
resolution of the test result for high-risk individuals

- recommendations for evaluation, as described below

How should an individual with an IWB be followed?

The CDC recommends that low-risk individuals with
an IWB pattern be followed for at l2ast six months; if the
Western blot patiern persists as indeterminate or turns negative,
then the individual can be reassured that he or she is not
infected with HIV (10). Addidonal diagnostic follow-up is
recommended for high-risk persons, including serial testing by
Western blot, assessment of immune function, and HIV testing
of the person’s sexual and needle-sharing partners, Limited
data exist about the use of supplemental virologic evaluation of
individuals with indeterminate results. Such an evaluation may
include HIV-1 culture, recombinant or radicimmunoprecipita-
tion assays, or selective HIV-1 proviral DNA amplification
utilizing PCR, if available,

Based upon the University of Washingion study of
IWB, a sequential process for evaluation was proposed that
would provide more rapid determination of the HIV status of
an individual with an TWB (9) (see next page):




75
[ €14 Reacive and mcsterminae w3 |
1.00
081 0% KEY POINTS
| _EiARescive ] [ EIA Non-aacive |
.nmwa 0.% 0x - Risk assessment is very important
; ) g
. A i gt s - Repeat EIA and WB afier 1 month
Posive WB* Inceten wup or .
Canamd I Necetve WO - Follow high-risk persons with repeat EIA &
— AL WS ot WB at 3 and 6 months
g ¢ son v m:fm-;
s mmart 07 e s § o pudere - No need to follow low-risk persons with
¥ bands other than p24 or blots that tum
0z 0.34 negative
ot |
v * Y ::::;nwlnn:-mﬁl.n!
0.12 0.10 M-lm % erge
[p2¢] Otver bands -:‘mmunnaun
— g ey bemsn .
3 e d mod hverg Facownond ses v
-t axgoes, ot Reguivs. A8 lrgu Sebow
Purtwn sptened
L 11 ]
outior dagresis
Legend:

* WB = Western biot. The numbers on the algerithm indicate the proportion of cases in the University of Washington study who were
in different groups, based on their ELISA and WB results at the first study visit (N = 89 cases).

+ High-risk includes recipients of blood products between 1978 and 1985, intravenous drug users (TVDU), homosexual and bisexual
men, and sexual partmers of IVDU and homosexual and bisexual men.

$ In most cases supplemental tests will be optional and an individual's HIV status will be clarified by serologic follow-up over three-six
months. If available, supplemental tests 1o consider performing are HIV-1 culture, PCR, or a recombinant envelope antigen assay.
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AN "INDETERMINATE" HIV-1 WESTERN BLOT:
WHAT DOES IT MEAN?

Q:

A

What are the HIV-1 (AIDS) antibody tests?

To screen for HIV-1 antibodies, the laboratory first
performs an ELISA or EIA test. This is a very accurate test,
but occasionally it picks up antibodies that are not caused by
HIV and which cause false-positive EIAs, False-positive
ElAs occur because the immune system produces countless
antibodies during the process of fighting off diseases, which
can "cross-react” with the EIA.

To determine whether a positive EIA is a true or false-
positive, a confirmatory Western blot is performed which
detects antibodies to individual characteristic proteins that
make up the HIV virus. The Western blot is called positive
if several antibodies are present, negative if no antibodies
are present, and indeterminate if bands representing antibod-
ies are present that don't meet the criteria for a positive
Western blot. The Western blot is also a very accurate test,
but occasionally it too can detect "cross-reacting” antibodies.

¢+ How common is an indeterminate Westera blot (abbrevi-

ated as IWB)?

Among low-risk persons who are reactive by HIV-1
EIA, 10% will be indeterminate by Western blot.

: What causes indeterminate Western blots?

It appears that many indeterminate Westemn blots are
due 10 cross-reacting antibodies which may be found in
some healthy individuals as well as others with medical
conditions such as lupus or rheumatoid arthritis. While
these conditions may cause an [WB, it is important to note
that an TWB itself does not indicate or diagnose other
conditions. Women with previous pregnancies may also
have cross-reacting antibodies present.

Occasionally an TWB can be seen very early in HIV
infection in the first fzaw months after an individual has been
infected with the virus. In the University of Washington
IWB swdy, we found that approximately 4% of the indi-
viduals referred 10 us with T'WB were infected with HIV but
hadn't yet formed all the antibodies initially needed to call
the test positive.

What is the likelihood someone with gn fWB is infected
with HIV?

It depends on whether that individual recently had high-
risk sexual contacts or intravenous drug use. Ina recent
University of Washington study, individuals with an IWB
and no reporied risk factors for HIV infecuon were not

How can someone find out if the IWB is due to HIV
infection?

The current recommendation from the Centers for
Disease Control is to repeat the EIA and Wester blot
several times over six months to see whether the Western
blot becomes positive,  If the IWB stays indeterminate or
turns negative, the person is not HIV-infected.

: How will an IWB affect my eligibility to donate blood or

obtain life insurance?

Currently the Food and Drug Administration (FDA)
requires that blood banks not allow blood donors with IWB
to donate blood because of the small chance that they could
be recently infected with HIV. The FDA is understandably
taking a cautious approach 1o avoid infecting any transfusion
recipients. You can find out whether the blood center policy
about donors with I'WB has changed by calling your blood
center. Occasionally individuals have been temporarily
deferred from obtaining life insurance because of an f'WB
until follow-up tests indicate they are not HIV-infected.

What should I do now?

Discuss your concerns about the IWB with your health

care provider, including a thorough discussion about

possible HIV risk factors. Itis very important to be fully
honest with your health care provider about your sexual and
drug-related behaviors so that he cr she can decide how long
1o follow you and whether to perform additional tests, It is
advisable o observe safe sexual practices (eg., using
condoms and avoiding anal intercourse) and to avoid sharing
needles, in the case of persons who inject drugs.  For both
low- and high-risk persons, some anxiety about the test
result is understandable. We hope the information in this
brochure, combined with discussions with your health care
provider, will help reassure you.

Provided by
' University of Washington
Dept. of Laboratory Medicine,
Division of Virology and the
Indeterminate Western Blot Study




I 4 Y 5 ,I% 1'
DUFLICATT
Indeterminate Human Immunodeficiency Virus Type 1 Western Blots:

Seroconversion Risk, Specificity of Supplemental Tests,
and an Algorithm for Evaluation

N i_‘.- < e~ 2+

This sct of proofs shows 2" printer's marks
or querics. Author or Ediiar wihil please
indicate all corrections on this sel.

Coanie L. Celum, Robert Coombs, Wiiliam Lafferty,
Thomas S. Inwi, Pamels H. Louie, Carol A. Gates,
Bruce J. McCreedy, Richard Egan,* Thomas Grove,
Steve Alexander, Thomas Koepsell, Noel Weiss,
Lloyd Fisher, Lawrence Corey, and Kizg K. Holmes

77
APPENDIX D

AUTHOR - Please

Departments of Medicine. Lubneamry Modicine. Epidemtdogy, and
Biavtanstics. University of Washington, amd HIV/A1DS Eptdenuology
Office. Washingron Depurtisent of Hewlth and Social Services. Seutile:
Rache Diagnostic Research Laboratoeter ad Cetux Corporation,
Emersville, and SmithKline Bewham Climeal Luboratones. Vun Nuy.,
Culiforma: Center for Motecular Bidogs. Roche Bimedicul Laborarorics,
Reseurch Triamgle Purk, North Camding; Dupont (Husgow Rexcurch
Laboratory, Glusgow, Detawure: Canbwidge Biotech, Ruchville, Muryiand

The human immunodeficiency virus type | (HIV-1) Western blot is indeterminate in 10%-
20% of sera resctive by EIA. Eighty-nine individuals with prior repeatedly reactive EIA and
indeterminate Western blots were followed prospectively 1o study the risk of seroconversion and
specificity of supplemental tests. Four high-risk cases seroconverted within 10 moaths after

earollment (seroconversion risk, 4.5%, 95% confidence interval, 1.2%-11.1%).

Among cases

with p24 bands initially, 4 (18.2%) of 22 high-risk individuals seroconverted compared with 0 of
33 low-risk cases (P = .03). Spevificities of HIV-1 cuiture, serum p24 antigen, polymersse chain
resction, and recombinant ENV 9 EIA were 100%, 100%, 98.6%, and 94.4%, respectively. An
expedited evaluation protocol is propesed. Low-risk individuals with nonreactive ElIAs upon
repeat testing do not need further follow-up; high-risk individuals should be followed serologi-
cally for at least 6 months, especially those with p24 bands on Western blot.

The frst laboratory step in human immunodeficiency
virus type | (HIV-1) antibody detection is the EIA which has
a reported sensitivity and specificity of >39% [i-5]. Speci-
mens that are repeatedly reactive by HIV-l EIA are con-
firmed by a more specific suppiemental test, which is usually
the Western biot. The Western biot detects antibodies to
specific denatured HIV-1 proteins, such as core (pl7. p24,
and p355). poiymerase (p31, p5i, p66). and envelope (gp4!.
gp120. gp160) proteins [6~8]. The Western blot has a re-
ported specificity of 97.8% [5]. About 10%-20% of sera that
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are repeatedly reactive by HIV-! EIA are interpreted as inde-
terminate by Western biot [8-11].

Indeterminate HIV-{ Western blots (1W 8s) may be due to
antibody productior: against viral coce antigens ¢arly in HIV-
! infection [12=14], loss of core antibodies late in HIV-{
infection [15. 16]. cross-reactive antibody to HIV-2 [17], or
cross-reactive antibody due to autoantibodies or alloimmu-
nization [18-21]. Because an IWB may represent recent
HIV«l infection and incomplete antibody production. the
Centers for Disease Control (CDC) recommends that all indi-
viduals with {WBs be retested over 6 months. The COC rec-
ommends that a low-nisk individual be considered HIV-nega-
tive if the Western blot is still indeterminate or tecomes
negative after 6 months. Longer follow-up, HIV-1 testing of
sex and drug-using pariners, and additional immunologic
and virologic evaluation are recommended for high-nisk indi-
viduals with {WBs [8].

Individuals with 1WBs are currently excluded {rom blood
dJonations and have had difficulty obtaining life and disabil-
ity insurance. US immigration status. and visas tor foreign
travel. Concern about possibie HIV- intection among those
with [W Bs has resulted in uncertmnty about appropnate pro-
cedures for notfication. counsehing. and evaluation. A
clearer estimation of the risk of seroconversion among indi-
viduals with W Bs is needed. Accurate identitication ot HIV-
I infection among individuals with W 8s may be possible by
use of suppltemental HIV-1 ests, including HIV-1 culture,

serum  p24 antigen assay. polymerase  cham reaction,
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radicimmunoprecipiation assay. and recombinant HIV-!
antigen assays. but the sensitivity and sp~cificity of these sup-
plemental tests in individuals with [WBs is not known,
This study was designed to assess the nsk of seroconver-
sion and the specificity of supplemental HIV-| tests in a pro-
spective cohort of both low- and high-risk individuals re-
ferred because of repeatedly reactive EIAs and [WBs.

Methods

Studv population and design. A prospective cohort study with
6-9 months of follow-up was initiated at she University of Wash-
ington in March 1988. The cohort included men and women
16~70 years of age with one or more repeatedly reactive EJAs
and an IWB, who were referred from testing sites in Washington
and Oregon. We accepted the HIV-1 Westem blot interpretive
criteria of the refermal laberatory for Western blots done on sub-
Jects before study enroliment. Individuals with a prior diagnosis
of HIV seropositivity or AIDS were excluded from the study.
Subjects were interviewed about HIV risks {22] and general med-
ical history and were examined.

Laboratory studies. The three reference la'<ratories doing
EIAs and Westemn blots for the study subscribe o the Colicge
of American Pathologists proficiency panel for HIV-1 antibody
testing. Dupont (Biotech Research Laboratory, Rockville, MD)
EIA and Epitope (Beaverton. OR) and Dupont Western blots
were used. The CDC interpretive criteria were used for both
Epitope and Dupont Western blots: 2 Western biot was consid-
ered positive if antibodies were present to two of the foilowing
HIV-1 virai proteins: p24. gpd |, and gp20/gp160 [8). Western
blots without any bands were considered negative. an. blots
with bands not meeting the criteria for 2 positive blot wese inter~
preted as indeterminate.

Cases were followed prosnectively with repeat HIV-{ ElAs
and Western blots every 3 mcnths. The diagnosis of HIV-1 in-
fection was based on seroconversion (a positive EIA and West-
ern blot) or on isolation of HIV-1 in culture from peripheral
blood mononuclear cells (FBMCs). Posituve Western blots were
repeated to rule out laboratory error.

Specificity of supplemental HIV-{ tests. Determination of the
specificity of supplemental tests was based on test resuits from
the individuals who did not develop a positive HIV-[ culture or
positive Western blot during 36 months of follow-up. Supple-
mental tests were done on sera and cells obtained from subjects
at the first study visit and on samples from 31 HIV-1 ElA-nega-
tive controls recrutted from the same HIV testing sites.

HIV-I cultures und serum p24 unugen. Cell-free plasma and
PBMCs were cultured for HIV-{ as previously d=scnbed [23.
24}, Culture supernawants were sampled for HIV-1 p24 antigen
with the antigen—capture EIA following the manufacturer’s pro-
tocol {(Abbott Laboratory. Chicago. L) every 3 days for |
month. Serum p24 anugen assays were done by the same anti-
gen-capture EIA method [25-27]. Positive serum samples were
tested in a confirmatory antubody-neutralization assay.

Polyimerase chuin reuction (PCR). PCR was done by Cetus
(Emervville. CA) and Roche Biomedical Labomtones (Re-
vearch Trangle Park. NC) using the SK38/39 und SK101/145

b

Celum et al.

ST R i SRR A UG T et TR

78
JID 1991.164 (October)

primer pairs for the HIV-1 gug gene {28, 29). Cell lysates were
obunned from cryopreserved PBMC's. and amphification compe-
tency of specimens was checked by amplification of a conserved
region within the histocompatibility focus antigen-DQa locus
with primer pair GH26/27 [30]. HIV-1 DNA amplification was
done as dexcnbed by Kellogg and Kwok [28]. Each specimen
was run in duplicate for both primer sets. HiV-1 proviral se
quences were considered present .f both primer pairs were posi-
tive in duplicate. indeterminate if only one of the duplicate reac-
tions was positive for one or both primer pairs, and not present if
neither primer pair resulted in a positive signal.

Serologic assays. Two serologic ElAs of recombinant HIV-|
antigens were done by their manufacturers: HIVAGEN
(SmithKline Beecham Clinical Laboratories. Van Nuys. CA)
and ENV 9 (Dupont Glasgow Research laboratory, Glasgow,
DE). The HIVAGEN panel comprised five recombinant HIV-|
antigens produced in Eschierichia coli: 1p24 represents the entire
sequence of p24. Kp55 the complete sequence of p5S. Kp6é/31
the complete reverse transcriptase genome and 40% of endonu-
clease, Kpdl 40% of the amino-terminus of gpdi. and Igp120
98% of gpi20 {31]. A HIVAGEN result that showed Ip24,
Kp$35. or Kp66/31 and either Kpdl or Igpl20 was considered
positive. and any other pattern of reactivity was considered inde-
terminate. ENV 9 used a single HIV-1 envelope peptide (the
carboxy-terminus of gp 120 and haif of the gp4! sequence) pro-
duced in £. coli [32].

Radioimmunoprecipitation assays ( RIPAs) were Jone by Bio-
tech using HiV-l-infected H-$ cells labeled for 8 h with
[**S}methionine {33]. Samples reactive with the envelope glyco-
proteins gp120 and gp 160 were considered positive.

Siatistical methods. Demographic and HIV risk factors were
compared using x? analysis and Fisher's exact test for categoni-
cal data and Student’s 1 test for continuous data. Logistic regres-
sion was used to compare the proportion of cases with reactive
versus nonresctive HIV-1 EIA at visit one with respect 10 the
proportion with past high-risk sex partners while controlling for
lime between initial HIV tests and study enrollment and tor the
number of HIV tests before study ¢enroliment. The Mann-Whit-
ney test was used for comparing continuous distributions when
the assumption of a normal distribution’was not appropriate.
Specificity of the supplemental HIV-1 tests was analyzed by
companng results of the supplemental tests with the 6-month
Western blot result and-isolation of HIV-i by culture as the
reference sandards. Ninety-five percent confidence intervals
(C1) for the seroconversion nisk were calculated using exact bino-
mial methods.

Resuits

Of 147 individuals referred and enrolled in the study as of
May 1990. 89 were followed tor 26 months and were in-
cluded in this analysis. Five subgects moved or were fost o
follow-up and were not included in the analvss, and the
remaining 53 have been tollowed tor <6 moaths. Subjects
were referred pnmanly tfrom blood bunks (49°¢) and from
Depuriment of’ Puhiic Health clinies (297). The reasons
ated for HIV-1 testing were routine HIV-l screeming tor
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blood donors. military recruits, or life insurance or immigra-
uon applicants (58%). concern over past sexual exposures
(27%). current or past intravenous drug use (2%). pregnancy
(5%). needlesticks in health care workers (2%). and other
reasons such as prior blood-product transfusion ot hemo-
philia (6%).

The subjects were divided into three groups for analysis
based on the Dupont HIV-| EIA and Western blot resuits on
samples obuained at the first study visit. Those in group |
were four individuals who seroconverted. three of whom ser-
oconverted by the first visit and one who seroconverted |0
months after study enrollment. Group 2 comprised 50 who
were still repeatedly reactive by Dupont HIV-| EIA. with an
R-value (ratio of sample to cutcfl) 0.8 at the first study
visit. Group 3 comprised 35 who were no lonf 3¢ reactive by
Dupont HIV-1 EJA, with an R-value <0.8 at the first study
visit. The seroconversion risk was 4 of 89 (4.5%: 95% Cl.
1.2%-11.1%).

The demographics of the three groups were similar except
for marital status, with group 3 conuining the highest pro-
portion of married subjects (table !). The proportion of sub-
jects reporting a high-risk sex partner since 1978 was signifi-
cantly higher for groups | und 2 (100% and 34%.
respectively) than for group 3 (14%) (P < .001. x? analysis).
The proportion of cases reporting past bisexual or homosex-
ual male partners was significantly higher for group | (75%)
than for group 2 (8%) or group 3 (9%) (P < .00! for dboth
comparisons). The median time from initial IWB 0 study
enrollment was shortest for group | (1 month: range, 0.5~3).
intermediate for group 2 (2.5 months: range, 0.5~36), and
longest for group 3 (13 months; range, 0.5<51) (P <.0! for
group | vs, group 3: P < .05 for group | vs. group 2:and P =
.003 for group 2 vs. group 3). When the proportion of cases
with a high-nisk sex partner since 1978 was compared be-
tween groups 2 and J while adjusting for the time between
initial IWB and study enrollment and for the number of
HIV-1 ElAs before study enroliment. the difference in
high-risk sex partners approached statistical significance
(P = .06).

Characieristics of the four individuals who seroconveried.
Case | was a bisexual man with a history of prostitution and
intravenous drug use before HIV-{ testing in 1988, He re-
ported symptoms of an acute viral-like syndrome in the
month between the IWB (p24 antibody only) and the posi-
tive Western blot. Case 2 was a woman with a history of
autoimmune disease who had unprotected sexual exposure
with an HIV-seropositive bisexual partner. After her imual
IWB with a p24 band only. she seroconverted by Dupont
blot 2 weeks later and by Epitope blot 4 weeks later, Case 3
was 2 homosexual man with a viral-hice svndrome who had
p24 and weak gp 160 bands (interpreted by the refernng labo-
ratory as indeterminate by the FDA/Dupont cntena) and 3
months later had anubodies against all viral proteras on
Western blot. Case 4 was 2 homosexual man with a peris-
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tent p24 band and intermittent pé6 band unul he serocon-
verted in the tenth month of follow-up. He reported ongoing
high-nsk sexual behavior Junng the study penod.

Seroconversion was seen only among individuals with p24
bands on their initial Western blots. The nisk of seroconver-
sion among individuals with p24 bands was 4 of 35 (7.3%:
95% CI. 2.0%~17.6%). The nsk of seroconversion was 4
(18.2%) of 22 amony high-risk individuals with p24 bands
and 0 of 23 among low-risk persons with p24 bands (P = .03
by Fisher's exact test). The median R-value for the serocon-
verters was 3.6 (range. J.3=8.5) at the first study visil.

Esumation of the sensitivity of the suppiemenual HIV-{
tests is not reliable, given the low aumber of seroconverters.
Case | had a positive ENV 9 assay and RIPA at the time the
initial Western blot showed a p24 band only. Lymphocytes
were not avaulable from that visit. Whea the Western blot
became positive | moath later at his first study visit, his HIV-
| PBMC culture and HIVAGEN assay were positive. but
plasma cuiture. PCR. and serum p24 anugen assay were neg-
ative: repeat PCR was positive 3 months after seroconver-
sion. Case 2 had negative serum p24 antigen assay and HIV-
| PBMC and plasma cultures and indeterminate HIVAGEN
ElA but a positive PCR. ENV 9 EIA. and RIPA at the initial
study visit when the Dupont Western blot detected pi 7. p24,
gp4 1. and gpi20/160 antibodies (2 weeks after the initial
Western blot had p24 antibody only). Case J was positive on
all suppiemental tests (HiV-1 PBMC and plasma culture.
serum p24 antigen assay, PCR, and ENV 9 and HIVAGEN
ElAs) at the first study visit when the Western blot had anti-
bodies against all viral proteins. Specimens were not avail-
able from his initial testing 3 months earlier when the West-
em blot detected antibodies to p24 and gp!60. Case 4 had
negative HIV-| PBMC and plasma cultures, PCR, ENV 9
ElA. and RIPA and indeterminate HIVAGEN EIA (1p24.
Kp55)at his initiai study visit when the Western blot showed
a p24 vand only. He seroconverted after 10 months of foi-
low-up. with a history of high-risk behavior intermittently
dunng the 10 months. and refused repeat supplemental
testing.

Western blot and supplemental test results in individuals
wito did not seroconvert. The median Revalue of the Dupont
HIV-{ EJA was 2.2 (range. 0.9-4.7) among group 1 subjects
ac the first study visit compared with 0.2 (range. 0.06-0.7)
among group 3 subjects. Forty-two group 2 subjects (34%)
had repeatedly reactive EIAs at all study visits and 8 (16%)
had one or more noareactive E1As at follow-up vistts. Con-
versely, 29 group 3 subjects (81.97) were nonreactive hv
EIA at all study visits and 6 (17.1%) were agiin repeatedly
reactive at one or more study visits,

There was 70% agreement between Epitope and Dupont
hlots among the nonserovonverters: 53 vases were indeterm-
nate by both Epitope and Dupont. 24 were indeterminute by
Dupont alone, | was indeterminate by Epitope alone. and 7
were negative by hoth Eprtope and Dupoatitable 2). Ameny
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Table 1. Charactensiics of subjects with indeterminate human immunodeficiency virus type |
(HIV-1) Western blots {IW Bs): compansons by HIV-1 EIA reactivty at first study visit.

Growy & Group 2 Grop 3 4
No. 4 S0 B}
Age. years. median (range) 43 5(22-58) 35 (186=68) 42('8-70) NS
No. male (%) 319 18 (38) 13(51.4) NS
No. white (%) 4 (100 41 (34} 33(%4.)) NS
Marital satus. no. (3)
Never marmed 4] 20 (40) $(12.9 002
Mamed [ 20 (40) 19¢54.)
Divorced/separated 4 (100 114y ${22.9)
Educauon. yeais
median (range) 141322 14 (4=20) 14.5(9-20) NS
Anausl amily income
>$20.000, no. (%) 2(50) 13(40.8) 24(70.8) NS
Past sexually transmutied
disenses®. no. () 30N 15¢30) 11{31.4) NS
High-mk sex partner
unce 1978, no. (%) 4(100y 17434y $(14.3) <0t
Median (range) no. of
sex pantrers past year 4.5 (0= 300} 1 (0=50) 1({0-)) NS
Seausl preference. no. ()
Heteroses ual 1(2%) 491 JL(ns e, <004
Basesusl 129 3(s.1) 25
Homosexuel 1{%0) 1 {3y $(2.9
Never waually active 0 0 1{2.9)
Hisory of prostitsuon,
oo, (8) 1(50) b ITY) 0 < M}
lntrevenous drug use.
no. (%) (2% (8 HEER)] NS
$icod product transiuon
1978= 1988, no. (B) v T} 388y NS
Time between inrtal IWB and
fArst study vreii months,
medinn (range) 1.0(0.%-0) 15(0.5~38) 13(0.3=51y <04
No. of BIAs befors wudy
enroilment, maisn (range) 1Q(t=1) 1(l=%) tei=% NS

NOTE.

the S0 group 1 subjects, anubody to pld was detected hy
poth Dupont and Epitope blots in 11 (22%), by Dunont tlot
only 1w 18 (35%). and by Eprtope blot onlv in 1 {2%) at the
first study visit (P < .01 for companson between Dupontand
Epitnpe by McNemar's test). Of the 35 group J subjects, |2
(34%) had pl4 antbody detecied by both Dupnntand Epi-
tope blots, 10 (219%) had p24 anubody Jetected only by Du-
pont blot. 2nd none had pld anubody Jetected by Eprope
hlot only (P < 01),

The specificity of supplemental tests done at the imitial
study visit was estimated in the 85 nonsercunnvertens who
had negauve or IW 8By glter a6 months of vilow-yp (table J)
All 34 HIV-L cultures were negative i the nonseronons
verters The PCR assav was segative in all 10 ElA-negitive
controbs (data notshown) and A8 (3% 6} ot A9 group L and

Subyex (3 ware referrwd buisune of st rerentedly rem e HEV-T E1A s ome of e (W B Be ke g dudy
v, Groud |, imdivadinia who serasmvertnd Junng wedy porsd {H=10 meniil groen 1and 3 remeaicuty resive aad
AON, Bacuve, nespuclLivety. vy HIV-l EIA (Dupodt) i Ard duddy vret. # vaiues (0 Gtettwnsl Jatd were Jenved (ne the
vammary 3 x4 x! satinin toe ERuon | =] Thimg 106 Lomtimunmas Uuild were (s [Rem Mana- Whiney i umd tepnewne
WMPBIUAY Prtwren groum | and 2, growmm | ammd Jamd grmeem 1o amd 3 NS (oemugnimant), # e 108

¢ Genral erpen. gonorrhes, LAEMyUISEH 1ale . petial wart gl wicrsees sad b 8.

3 subjects who did not seroconvert. One hrghersk indiviaual
was imtially positive by PCR but negatve un repeat PCR
tesung of the same specimen by two ditferent laboratonies.
Dunnag an additonal 9 monaths of follow-up he remaned
negatve for HIV-1 by Western blot, culiure, and tour senal
PCR assays.

ENV 9 ElA was done fur 72 noaseroconverters, 4 of
whom had bordertine reactivity (Revalues ot b 1=1 4y Spea-
Reity of ENV 9 was 94 4% in the subjects and 100 in 39
EfA-negattve contruis (Jata not shown)

Serum pl4 antigen testing was Jone thr 64 aunserogon-
vertere one wias burderhine reactive hut not acutralizabic
with ant-pld annhody. cesutting 10 speaiicty of LERP,

HIV-1 RIPA way done toe 63 nonserigonvenen ol whom
deteerminaty

Y)Y were nepstive (T947) and 13 were
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Teble 2. Results of human immunodeticiency virus type | Wesi-
ern blots at first study visu after enroilment.

Group | Group 2 Group J
No. 4 50 3$
No. negauve (%) 0 1} 70y
No. indetermuinaie (%) 1(38y 50 (100) 13 (80)
Epuope only 0 0 |
Dupont oniy [ 14 10
Epitope and Dupont ! Jo 17
No. postive? (%) 1079 0 0

NOTE.  Submcis were referred decause of past repestedly resiive Numan ime
munodeficwncy virs cypee ! (HIV-1) E1A and une or more iadetermmnare Wosiery
Mots before Arst siudy vt Group | indivwuals who serconverted Junag study
penod (1+10 moaths ) groups 2and ). repraieuly neactive and nuonresctive, respes-
tvety, by HIV-1 EfA (Dupont) at st siudy visic,

* Negatuve by boh Eprope and Dupons biot. Dviference in proportion ol groups
23nd ) who hed negative rersus indeterminate Wosern o was sgmbant (2 <
04

! Theew uf four serocoaverters had pontive Dupont Wesiem biot 3t At wudy
vemt; ail three had had p2d band on iniual blot. The fuurh seroconverted 10
months after incsal Wesiert ot showed plé band oniy with caguing nak behaye
W dunng study penod.

P Wettern blows were tnterpreted 38 pusiive using Centers foe Dracase Control
INETDreBLYe Crienia «f 31 leak two of the (uilowing 3au-HTY antbuodses were

present: plé. gpél. gt 20/180.

{20.6%). The specificity of RIPA was 79 4% if the indetermi-
nate RIPAs were considered false-positives or 100% if the
indeterminate results were excluded.

HIVAGEN EIA was done for 81 nonseroconverters and

Indeterminate HIV-i Western Blots

81

00s

63 ElA-negative controls. Sixty-one {75%) ot the 81 nonser-
oconverters were indeterminate and | (1) was pusitive, and
13(21%) of the ElA-negative controls were indeterminate by
HIVAGEN (P < .001). Of the 61 subjects with indetermi-
nate HIVAGEN results. 36% and 72% had reacuvity against
the Ip24 and Kp55 antigens. r.. xctively, contirming the gug
reactivity on Western blot. The speciticity of the envelope
antigens was 100% for Igp120 and 98.8% for Kpd! among
the cases,

In summary, excluding indeterminate RIPA and HIVA-
GEN EIA results. false-positive PCR (n = [)or ENV 9 (n =
4) ot HIVAGEN (n = |) EIA results were obuained from six
subjects, none of whom wa: positive on more than one sup-
plemenual test.

Discussioa

The long-term outcome f pesuns wWentified as being re-
peatealy reactive by screening EIA and indeterminate by
Western blot for HIV-1 is not well charactenzed. A more
rapid determination of HiV-1 infection among such persons
through delineation of epidemiologic and seroiogic charace
teristics would benefit both patients and climcians, In this
cohort study of 89 adults referred because of prnor reactve
HIV-l ElAs and IWBs. we found HIV-| infection in valy 4
{12.5%) of 32 high-nisk cases and 0 of 57 low-nsk cases. Of

Table 3. Specificity of supplemental human immunodeficiency virus type | (HIV-1) tests in 85
subjects followed 36 months who did not deveiop positive Western blots.

Group 2 (n = )

Goawp 3 (0= 38

High mi Lirw b High rmi Low mi
{n = 20) {1 = )0) {n=8) {nol?)
HIV-l culture negative 20/20 30730 8/ 28/28
Polymerase chan reacion .
Negative 17/17 .6/28 56 A
Indeterrminate —— -— t/e® —
Serum pl4 antigen
negative 1707 13723 Nyt 1747
ENV Y ElA
Negative 1719 T 445 2
Louw povtive’ AL ] -— /5 172t
HIVAGEN ElA
Negative N 1730 ux 14728
Indeterminate 18737 %730 n/R 12:2%
Pomitive — 1430 — —
Radwrmmunopreuimuinn
Negative 1871% 19134 4y [RFAR
Inueterm:naie bR 24 A g

I L TE A% NIRRT [ A TO TS

NOTE DB s mi esin @ik o i0ed At Jone SR s o AU g e aus
HIVL FUA UMY 00 o M di iu 1A gl W aieri Ny S fome iy MUY vt Coriu ) iy i m I s e e rtnd
g dedy rerwad E1-010 WAL Pl T, RENE Y B BN I TN L N YL TRV oY [ P A O TR T R T A I IR
(AR T T TR I R T VRN TR

* SubPeyuent Heing dwd B A sl Pt

B B T T P T I I S S T TF ) vatees b1 oaad |4

Mo bat s
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the 32 high-nisk cases, 2 had a p24 band iniually, of whom
four seroconverted (18%: 95% Cl, 5.2%-40.3%): none of the
10 high-nisk cases with other bands seroconverted (95% Cl.
0-30.9%).

The low risk of seroconversion (4.5%) in our sampie popu-
lation was comparabie to that of earlier published studies of
blood doners with repesatedly reactive ElAs and [WBs,
which reported sercconversion rates of 3%-5% (19~21]. Asin
our study. the seroconverters in the earlier biood donor co-
horts had p24 aatibodies on initial Western blot and admit-
ted (o HIV risk behaviors. A recent study by Jackson et al.
{34] of 99 Minnesota biood donors with indeterminate HIV-
I blots found no evidence of HIV-| or HIV-2 infection.

During the interval between the first repeatedly reactive
EIA and IWB resuit until enrollment into our study. 39% of
cases became nonreactive by EIA, 7 (8%) of whom also were
nonreactive by both Epitope and Dupont Western blot. The
loss of reactivity on EIA was related to the duration of tiine
between initial testing and the first study visit and the num-
ber of prior E1As done before study enroilment. One explana-
tion for this finding is that these were blood donors who had
been tested with earlier generations of less-specific HIV-1
ElAs and Western blots.

An |[WB was more persistent than a positive EIA among
the nonseroconverters: 79% of the group 3 subjects (no
longer ElA-reactive at visit one) still had IWBs. We noted
considerable discordance between the proportion of group 2
and group 3 cases who were indeterminate by Dupont and
Epitope blots. with the Dupont assay frequently giving inde-
terminate resuits on specimens that were negative by Epi-
tope blot. This variability between manufacturers of com-
mercial kits as well as different lots of antigen by the same
manufacturer has aiso been noted by other investiga-
tors (35].

Based on our study and the findings of Courouce {36]. a
nonreacuive EIA on a follow-up sample in a low-risk individ-
ual with an W B has a igh predictive vaiue for lack of HiV-]
infection. and those individuals do not need further follow-
up. Of the 35 group 3 cases. 27 had v nsk factoes for HIV-|
infection. represenung 30% of the towl study population
who wouid require no further follow-up by this - -oach.
The remaining 62 subjects (70%) suil requir © additional
¢valuation based on thesr nsk Mistory or pe wstent E1A reace
uvity. Supplemental assays that might more quickly identify
of exclude HIV infection would b seurable in this large
group.

The low number of seroccaverters 1n sur study precluded
csumation of the sensiivity of supplemental tests and. there-
fore, the predictive value of 2 negative test. Neventheless. the
speaificities of HIV-1 culture. PCR.ENV Y EIA. and serum
pld anugen assav were 1% I8 6% 94 3% yad LN, re-
spectively among the 45 nomernconverters We tound that
HIV-1 Culture, PUR and a recumbinant envelope dnay were
the three most yvelnd suppiermental assays Adthogen HiV |
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culture and PCR have excellent specificity and seasitivity in
many laboratonies and are reported to be usetul in diagnosing
the presence or absence of HIV-1 infection {37-40), they are
not widely available. currenuly are technically difficuit. and
have not been extsnsively evaluated for sensiivity in this
specific cont- 't Jf recently infected individuals with {WBs
who have not ; *t seroconverted,

ENV 9 EIA had a specificity of 94.4% ovenll. and it or
other recombinant envelope assays might be useful as a sup-
plemental test for [WB sera. Prior studies of other recombi-
nant assays. such as CBre3 (Cambridge Biosciences, Boston),
have shown high sensitivity in seroconverter panels [41] and
excellent negative predictive value in IWBs [42]. The high
prevalence of indeterminate recombinant HiVAGEN ElA
results in our study population reflected reactivity to one or
more gug epitopes. The specificity of HIVAGEN recombi-
nant envelope proteins was comparabie to that of ENV 9.
but the additional core and polymerase proteins did not help
to resolve the {WB patterns,

Although the US Army and other investigators have found
RIPA to be a sensitive assay compared with Western biot for
detecting anisbody 1o HiV-1 envelope glycoproteins dunng
the course of seroconversion {42]. we found weak reactivity
to p55 or gpi20 in 13 (29%) of the 65 nonseruconverters
tested. In addition, RIPA is a laborintensive test that res
quires radiolabeled lysate and is not practical for routine
clinical use.

The p24 antigen assay was | 00% specific but detected only
one of four seroconverters in our senes and was negative in
24 sercconvertery before 1 diagnustic Westemn blot in an-
other study [38]. A study of p24 antigen screening among
male blood donors in the United States found the specificity
of p24 antigen to be 100% but the sensitvity only | 1.4% [43].

Because the interval frum first IW B unul study enroliment
vanied in our cohort, the duraton of this interval represents a
possible confounder. which we attempted to control for in
our analyses. Aller adjusting for the ume and number of
prioc HIV-1 tests between the imual IWB and study enroil-
ment. the higher proportion of group 2 cases compared to
group 3 cases with high-nsk sex pantners uince 1978 ap-
proached statisucal ugmificance (£ = 06). This suggests that
3 factor associated with hugh-nsk vexual contact may account
for perustent E1A reactivity and IW By, This provecative find-
ing may reflect ampling by or inadequate controthng tor
confounding out warmants further investigation

On the basis of Lur study resalts, we propose the ollowing
algunthm for evaluating individuahy with 1W B (hyare 1)
The first step 15 1o reevaluate the individual's fisk hehavion
fur posubie expusure 1 HIV-1 and o repeat the E1A Risk
assesment however will Aot alwavs scvuratelv wentty indi-
viduals with nsk behavion [44] theretore vur rocommenda-
bons uarporate reported history of sk BeRusior, pesise
tence of the ELA reactivity. and the presence or abseace ot
podantihedies on Medern blor The prosorsae o indiaa-
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Reactive Enzyme Immunoassay (EIA) and
Indeterminats Westarn Biot (WB)
83
Repeat EIA )
Y
b4 Group 3; m35
ElA Reacove EIA Non-reactive
Figwre 1. Algorithm for evaluation of
individuals with indeterminate human im- w8 27
munodeficiency virus type | (HIV-1) I -
Western blots (WBs). * A positive WB [!-Tngh-nsk l [Low-nsk]
was defined as the presence of at least two ‘ .* - Reassure
of the following anu-HIV-| anubodies: . . - No ionger foliow
p24. gp4l, or gpl20/160 (Centers for Group 1: n=d Group 2: n=50 Perform WB
Disease Conurol critena). + High-risk indi- | Positive W8° Incatermunate of

viduals should be followed for at least 6  Coonem aoout
months after the last exposure (longer if  worvéicancs of

they conunue t0 engage in high-nsk be-  JotAve last

havior). § Supplemental tests include “l'm, ¥ "”"d i

HIV-l culture. polymerase chain reac-
tionn, or a recombinant enveiope assay
(e.§. ENV 9). Ifa supplemental testis pos

Negative WB

Y
« i WB 4 wgeterrmingte o neganve,
repeat £1A & WB a1 J a1 & mos.

iuve, the HIV-i EIA. W8, and supple-
mental test should be repeated in J and 6
moaths. [YDU = intravenous drug user.

d
§gg+

m’

uals in ench group will vary according to the ume between
initial and repeat HIV- 1 tesung. HIV nsk status of the popula-
ton tested. and the use of different commercial sources of
EIA and Western blot kits at repeat tesung.

Repeat EIA and Wesiern blot | month after the nitial
IWB will often detect the seroconverters. as was demon-
straced in three of the our seroccnverters in this sample and
in ail 18 serocanverters in the senes by Wilbur et al. [14] If
the EIA 13 persistently reactive and the Western biot bes
comes positive. but infection seems impiausible based on the
individuai’s nsk history. an EJA and Western hlot should he
repeated on 1 Jubsequent sample. Among those individuats
with perustently reactive ElAs and [W Bs who have not sero-
converted upon repeat testing | month fater. the nsk of sero-
conversion s probably fow  Nonetheless, we recommend
that high-nsk individuals be foilowed for ot feast 6 monthy
after their last putental etposure 1o HIV-L o lunger it they
sull engage in high-nsi hehdvior. with repeat ETAS and W

« If bands on W8 are ofher Tan 024, and
SUCOIIMENtal (a3t 13 regiive, NO langer

- p24, repeat EIA and WB m Imo. and

emn blots at 3= 10 6-month intervals, Horsburgh et al. (48]
have reported that 50% and 95% of individuals will serocoa-
vert within 3 and 6 months atler acquinng infection. respec-
tivefy.

Low-nsk individuals with persistent {WBs with p24 bands
should he fotlowed fur at leust 3 months in case thev have
Jented eusting msk hehaviors, with EIA and Western blot
repeated 3t 3 months. Although the sensitivity of supple-
mental tests in Jetecting the mnirequent seroconversion in
such individuals wiil be dithcult to measure, negatve supple-
mental tests mav be usetul 10 reavsaring them, espeaally n
situgions such s pregnancy and applications loe insurange
and immigratnon. Low-nsk iadividuals with hands on West-
zrn blot other than pld unubodies oe Western blos that are
newalive un repeat tenting «an be reassured that they are not
intected and adyvised that they Jo not need turther seroiogn
tollow-up

High-risk individueats who resert o g nevative Wesgern
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